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WHILE OTHER CARS ARE BLOWING 
THEIR OWN HORNS, ROAD TEST MAGAZINE 
NAMED SUBARU "LINE OF THE YEAR.' 





For the first time, Road Test has honored an 
entire line of cars. That line is Subaru. 
Here's why: 

A PRICE THAT ISN'T HIGHWAY ROBBERY. 

The price of our 2 door sedan is $2899* Our 
other models are slightly higher but just as 
economical. 

Because theprice of every Subaru includes 
front wheel drive. The SEEC-T engine that won 
Road Test's Fresh Air Award. And extras like power 
front disc brakes, radial tires and a lot more. 

CARS THAT CAN NURSE A DRINK. 

Our cars make a little go a long way. According 
to EPA test estimates, the manual transmission 
Subaru sedans delivered 39 highway and 29 city 
miles on a gallon of regular** 

IN ADDITION TO ECONOMY, WE OFFER VARIETY. 

Our line includes seven models. Many avail- 
able with either 4 speed, 5 speed or automatic trans- 
mission. And the only passenger car that's at home 

on the road and off the beaten 

paths: the 4 Wheel Drive Wagon. SUBARU 

THE ECONOMY CAR FOR TODAY'S ECONOMY. 

*Total POE— not including dealer prep, inland transportation and taxes. Some exterior 
accessories pictured are extra cost options. 

**Your mileage may vary because of the way you drive, driving conditions, the condition of your 
car and whatever optional equipment vou have. California mileage figures are 34 highway and 
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When Delco Disc Brake pads 
start to go, they're good enougji 

to say good-bye. 



The Lining Wear Sensor is 
the early warning device Delco 
builds into Delco Disc Brake 
pads. When the pads wear 
down to a predetermined thick- 
ness, the sensor will trigger a 
high-pitched whining sound. 

That's your warning that the 
lining is worn to the point where 
service must be scheduled. It's 
Delco's way of helping you 
avoid costly damage to the ro- 
tors and to your car's front end. 

You'll find the Lining Wear 
Sensor in Delco Disc Brake pads 



for General Motors applications. 
You'll still find plenty of quality 
reasons to go with Delco Disc 
Brakes if you drive other domes- 
tic or import cars. 

Just for one example, con- 
sider the eyelet 
rivets in the 
brake pad. 
They per- 
mit wear 




Go 

with the names 
you know [0 



debris to fall through rather than 
build up in the rivet hole. This 
helps prevent rotor scoring and 
helps extend rotor life. 

To complete your Delco 
Brake Team, go with Delco 
Drum Brakes. They feature lin- 
ings with the Delco Crown 
Ground Finish, precision-built 

all-new shoes and more. 
So stop and see your 

AC -Delco serviceman. 

And go with the name 

you know for dependable 
braking — Delco. 

"This One 
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PS READERS TALK BACK 



Minto's $10 free booklet 

I was very interested in "Wally Minto's 
Wonder Wheel," which appeared in PS 
in March. In my enthusiasm, I sent for 
the "two-sheet paper" on construction 
details. All I received was a form letter 
informing me that during the several- 
month lapse between the preparation of 
the article and its appearance in the 
magazine, the two-page paper has 
grown into a many-paged booklet "com- 
plete with plans, specifications," and 
so on. Also, because of "many months 
of original research and engineering" 
it costs $10. This surprises me since 
you quoted Mr. Minto in the article as 
saying that the invention was a "gift to 
the world." 

Tom Schmitz, Portage, Wis. 
Many readers were disappointed in not 
receiving the free information. Wally 
Minto replies: "Our problem was that 
we had no advance warning of the 
flood of inquiries. We had a few hun- 
dred two-page reprints on hand and 
sent those out gratis. But then those 
recipients wrote back asking individual 
questions in addition to thousands more 
initial inquiries and we just got snowed 
under for two weeks. 

"Now, we have had more reprints 
made of the two-page pamphlets and 
are sending one to each inquirer, in ad- 
dition to the letter mentioning the avail- 
ability of the booklet. Also, everyone 
who wrote complaining about not re- 
ceiving 'free literature' was immediately 
mailed same. 

"Incidentally, we've learned that one 
of the booklet-buyers has received a 
Canadian-government grant to con- 
struct a demonstration wheel at the 
University of Vancouver. They are en- 
thusiastic over its potential with geo- 
thermal heating." 

The last frontier 

Allow me to give my congratulations on 
the opening of the National Space In- 
stitute to the public. It is a program 
worthy of the highest endorsement. 
Space, being the last frontier, de- 



serves a full understanding and a high 
degree of involvement and inspiration 
possible only through mass coopera- 
tion of the public. The NSI promotes 
such involvement and will bring the 
needed support and positive response 
necessary for successful future space 
programs. 

I have recently been involved in a 
moderate amount of research of Gerard 
K. O'Neill's s^ace colonies. A connec- 
tion with NASA through the NSI would 
lend greatly to the understanding of 
such ventures in space. Involvement of 
excited individuals couolsd with other 
interested parties through NSI would 
spark new inspiration in the public and 
produce new speculation and mass ac- 
ceptance of space programs and their 
goals. I am glad to have the chance to 
be part of such a program. 

Since the present generation has 
grown up sated with science fiction that 
very well may become fact through the 
work of the space program, the NSI 
will lay an undercurrent of interest, pro- 
moting the programs and giving inspi- 
ration for involvement. I believe that 
the NSI provides an excellent way to 
involve the people in the future of their 
civilization. 

Paul Bierdeman, Greenville, III. 

Wobble in the wind 

In Ben Kocivar's story on the "World's 
Biggest Windmill" at Sandusky, Ohio, 
the NASA people and Louis Divone 
seem to gloss over the fact that they 
are getting a lot of wobble on their two- 
blade-prop windmill. It just mentions 
that "There are problems of structural 
dynamics between the tower and re- 
volving blades." What this means to 
the average layman is a little confus- 
ing. 

Bill Steele in his article on the same 
windmill (Science World. Dec. 2, 1975) 
tells a little different story. 

Steele reports: "As the propeller 
spins, you go back and forth from a lot 
of resistance to none. When the blades 
are up and down, there is no resistance 

Continued 
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for people who take 
pride in their work... 

TOOLS TO BE PROUD OF 



Make safety a habit 1 

Always wear salely 
goggles when using 
sinking tools. 



Vaughan striking 
tools. .. 

we make nearly 
a hundred 
different kinds and 
styles. Each is 
crafted to be right 
for its job. 




VAUGHAN & BUSHNELL MFG. CO.. 

11414 Maple Avenue, Hebron, Illinois 60034. 
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WORLD'S SMALLEST 
RECHARGEABLE 
CALCULATOR s 1 9.95! 

Does Everything Big Ones Do 



V Small but mighty! 8-digit. 4-function 

electronic calculator even has automatic % key . . . for only $19.95. Take it any- 
where. Carry it in your pocket or purse — it's 2 h the size of a pack of cigarettes. 
This 3V'2 -ounce dynamo features floating decimal, constant key, lead zero depres- 
sion, clear entry, more! At Edmund's low price, the unit comes with a Ni-Cad 
rechargeable battery pack that can plug into any AC outlet. No need for special 
recharging adapters. Calculator overall is just 2 x 3 1 /2 x V' with plenty of room 
for most fingers. Another Edmund first with advanced technology. S'JQ 95 
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PS readers talk back 



[Continued] 

to turning the propeller. When the 
blades are pointed out sideways, the 
centrifugal force resists as you try to 
turn. Since the propeller and pod to- 
gether weigh 40,000 lb. there are some 
pretty tremendous forces. You can see 
the whole pod shaking up there as it 
turns." He concludes, "We have built 
enough strength into the tower to take 
them." 

M. L. Jacobs, who is one of the 
pioneers of wind-energy systems, has 
said over and over again that you can- 
not prevent damage to any two-bladed 
design in shifting directions as the g 
forces of the blade create such cen- 
trifugal weight resistance to the direc- 
tion shifting when the blade structure 
is horizontal as compared to when the 
blades are vertical. This action will 
cause "metal fatigue" of the hub struc- 
ture in a short time. Grandpa's Knob 
was a good example of this. Three- 
blade design gives a smooth action to 
plane shifting, not possible with any 
two-blade design. 

I had an opportunity to discuss this 
with Mr. Jacobs when I was in Florida 
recently. He laughingly referred to En- 
gineer Dick Puthoff's comments in Sci- 
ence World. Puthoff had said, "We 
thought we could show the old-timers 
how much better we could do it, with 
our computers and modern materials. 
But we found out they really knew 
what they were doing. Our contribution 
will be to make a wind turbine cheap- 
er." 

I was reminded of an article done by 
E. F. Lindsley of your staff in the July, 
1974 article on wind power. In this he 
stated "... We have yet to find an 
original idea . . . everything that comes 
up was done 20 or 30 years ago." 

It will be interesting to see when and 
if the bearings burn out at Sandusky 
and if they are still as enthusiastic a 
year from now. 

John B. Connors, Paterson, N. J. 



Anti-tracks 

Richard Cornelison advocates the re- 
turn of tracks, in order to bring back 
the benefits and blessings of electric- 
driven public conveyances [RTB, May], 
Let us not return to tracks with their 
attendant hazard to other road vehicles 
and awkward and dangerous leading 
and unloading zones. 

On the other hand, all the blessings 
of electric power can be used in re- 
storing the use of the electric bus. The 
vehicle resembles a bus in every re- 
spect except that it takes its power 
from a dual overhead network of wires. 

This system is well-tried and, I be- 
lieve, eminently successful. It would 
also enable existing gas-driven vehicles 
to be converted to electricity at con- 
siderable savings, compared with build- 
ing new street cars. 

Those of us who remember the elec- 
tric bus (and there may be some cities 
that still have them) will surely ap- 
plaud any mass return to this system 

Continued 
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POKER 

A Guaranteed Income For Life 



A NEW REVISED EDITION 

(Available for immediate delivery) 
This new 8th printing (March 1976) offers pages of completely 
new ideas and concepts for both club and private poker games. 

After a long three-year absence, Dr. Wallace's classic POKER, A 
GUARANTEED INCOME FOR LIFE by using the ADVANCED 
CONCEPTS OF POKER is again available to the public for a 
limited period. This hard-to-find book (not available in paperback 
or in bookstores) is by far the best, the most definitive, and 
especially the biggest money-generating book on poker ever 
written (e.g., poker players who previously purchased this manual 
have increased their total winnings by a conservatively estimated 
$63,000,000 per year since 1968). This book will again be with- 
drawn from circulation sometime in 1976 or possibly in 1977 and 
will not be republished until the 1979 or 1980 revised edition. 

Since 1968, well over 100 magazine, newspaper and syndicated 
reviews have identified the ruthlessly effective, highly profitable 
information in this book. For example: the New Haven Register 
reports, "Cutthroat. May shock the casual reader. One of the most 
readable and informative volumes to appear." The Financial Times 
reports, "A definitive treatment. High degree of sophistication. 
Extremely pleasant to read." Rx Sports and Travel reports, "A 
lot of people who have always figured themselves to be poker 
players are going to find they belong with the ribbon clerks before 
they've read two pages of a new book by a plain-talking scholar. 
This book starts where the other poker manuals fold. Dr Wallace 
demolishes many a cherished poker rule of thumb. If you're a 
poker player, this book would have to be the best investment 
you've ever made." 

A well-known TV personality read the following affidavit about 
the Poker Manual on the TO TELL THE TRUTH show - "... a 
brutally realistic, ruthlessly objective book on poker playing in 
the seventies, POKER. A GUARANTEED INCOME FOR LIFE." 

Bui more importantly, what are those who paid hard cash for 
this book saying? Consider a few of the several-hundred signed, 
unsolicited testimonials we have in our files: 
"One of the very few really honest and informative books I have 
ever read. " W.B., NE. "Hail, Dr. Wallace. The first book on poker 
that really makes a difference." T NJ ., WV. "Since reading Dr. 
Wallace's book, I have won 5 consecutive times. At ten times the 
price, it is still a bargain. " H.B., KY . "Paid for the book ten times 
over the first two games after I read it. " J.M., TX. "Most poker 
books attempt to tell you how to play poker, yours tells you how 
to win money." S.V., TX. "Dynamite! Like having a license to 
steal. " D.W., PA. "Remarkable results. Won 4 out of 5 sessions. 
For first time really can control the action. " D.O., NJ . "Increased 
my winnings by 500 percent. " F.J., TX . "My game has improved 
1000%. " G.H., GA . "I know it's not luck now. " A.M., OH . "It 
is all you said it was." G.B., PA. "/ don't dare let my fellow 
players read it. " L.M., NY. "Now that I have it, please stop 
selling it. " O.S., AK . "77ie DTC methods-what a difference. My 
profits have increased at least 6 times. " H.M., CA. "Decided to 
give our son this book instead of sending him to college." Z.?., 
VA. "Bold, brazen, shocking, fantastic." Dr.C.G., IA. "A super 
masterpiece." C.Y ., CA . "One of the most fascinating books I 
have read. I felt impelled to read some or all of this book twice or 
more times with increasing appreciation of this masterpiece. Had 
so much thought provoking carryover that 15 minutes to an hour 
of reading drew me into an additional hour or so of enjoyable 
reflection." H.F., MA. "One of the most intelligently written 
books I have ever read -regardless of the subject." A.S., NY . 
"A many faceted book. You get additional meaning on the second 
reading and more on the third. " R.E., TX. "Have read it 5 
times. " H.H., MO. "Page 6 is the key to stock market success!" 
W.K.. IL. "Worth reading for every businessman. " B.K., OH. "Im- 
mensely practical psychology. " R.H., CA. "Keen analysis of greedy 
minds. " J.L..CO. An empty envelope returned in protest, Rev. H.M. 
"Probably the best strategy book around. So beautifully printed 
it looks and feels like a Bible, but this is a precision textbook on 
how to be ruthless. Just reading it is a little frightening." R.M., 
Whole Earth Catalog."/! wealth of new ideas and concepts. " F.L., 
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c This 100,000-word manual by Frank R. Wallace shows, step by step, 

° how you can win considerable money by applying the Advanced 

n Concepts of Poker. (Anyone can apply these concepts to any level 

o of action.) Here are the topics of 24 of the 120 Advanced Concepts: 

Z • How to be an honest player who cannot lose at poker. 

g • How to increase your advantage so greatly that you can break 

*■ most games at will. How to prevent games from breaking up. 

p • How to win fast. How to avoid winning too fast. 

o • How to extract maximum money from all opponents. 

• How to keep losers in the game. How to make winners quit. 
^ • How to mollify players. How to hurt players. 

" • How to lie and practice deceit. (Only in poker can you do this 

c and remain a gentlemen.) How to be a nongambler, poker player. 

c • How to see unexposed cards without cheating. 

a • How to remember all exposed cards and ghost hands. 

^ • How to read closed hands of opponents. How to avoid being read. 

• How to beat dishonest players and cheaters. 

5 • How to control the rules. How to jack up the stakes. 
■J • How to produce sloppy and careless attitudes in opponents, 
ci • How to make good players disintegrate into poor players. 
£ • How to manipulate opponents through distractions and hypnosis. 
* • How to locate or create new games for bigger and quicker profits. 
a • How to operate major & minor league games with farm systems. 
£ Any or all of the 120 "Advanced Concepts of Poker" can be 
mastered by using the unique DTC technique. This technique will 
allow you to control poker games and all of your opponents. 

In addition to offering these powerful, money-making concepts, 
this book is an in-depth, definitive treatment of poker. The 
appendix, for example, contains the most complete glossary, 
bibliography, history . . . and the only accurately defined tables of 
odds ever published. And, very important, the fundamental errors 
embraced by the 147 poker books published in the past ninety 
years are systematically identified in this radically different book. 

This book is also crucial for defense ... for protection against 
players secretly using these concepts to extract your money. 

You can now buy this hardbound manual directly from the 
publisher for $14.95 plus 90tf shipping and insurance. (Not available 
in paperback or in bookstores. Price after 9/1/76 is $17.50 + 90tf.) 



Credit Card Orders: PHONE TOLL FREE (800) 228-2070, ext. 168 
(All states, except Neb. Call 24 hrs., incld. Sun.) (or order D y mail) 

I & O Publishing Company, Inc. Please send me copies of 

Dr. Wallace's updated and revised 
book, POKER, A Guaranteed 
Income for Life by using the 
Advanced Concepts of Poker, for 
$14.95 + 9(_V shipping & insurance. 



224 North Las Vegas Boulevard 
Las Vegas, Nevada 89101 



A 10-day money-back guarantee 
backs this and every book sold 
by our company since 1968 . 



(Check one) I enclose payment Bill my credit card account 

Name □ Master Charge 

Street □ BankAmericard 

City CZI American Express 

State Zip Exp. Date 

Credit Card No 

For faster delivery, add: IZ]$0.95 Sp. Del. D$3.75 U.S. Air Mail 
For foreign orders, add: $1 .50 Surface $7.6 5 Foreign Air Mail 
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with its almost silent ride and complete 
absence of pollution. How about it, you 
city planners? 

Frank S. Wise, Orem, Utah 

Which way the grate? 

Mr. Davenport [RTB, April] suggests 
that grate openings in highway drain- 
age grates be placed at right angles to 
the direction of travel to reduce the 
hazard to bicycles. Grate openings are 
placed by highway engineers in line 
with the flow direction because they are 



more efficient thus oriented. They re- 
quire less depth of water above the 
grate to intercept the flow and are less 
prone to clogging by trash. 

These findings are based on tests at 
the St. Anthony Falls Hydraulic Labor- 
atory and are reported in the bulletin 
"Grate Inlets for Surface Drainage of 
Streets and Highways," Univ. of Minn., 
June 1949. 

If grates are changed to the right- 
angle position, the hazard to bicyclists 
would be reduced, but the hazard to 
motorists would be increased by the 
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increased possibility of standing water 
on the road surface. I would have to 
choose in favor of the motorist. 

W. 0. Ree, Stillwater, Okla. 

Another greenhouse 

I enjoyed Greg Stone's article "Green- 
house Kits for All-Season Gardening" in 
the April issue. It was very informative 
and, as usual, gave a good rundown on 
the choices open to the homeowner. 

There was, however, one point about 
which Mr. Stone was not entirely cor- 
rect. He gave the per-square-foot price 
range of these kits as approximately 
$7-$10+. There is an alternative to 
these arm-and-a-leg prices. The "Geo- 
desic Greenhouse," offered by Seacraft 
Service Co., P.O. Box 209, Kemah, 
Tex. 77565 is available in two models, 
or can be custom-built for only $4 per 
square foot (prices are F.O.B. Houston). 
The smaller model fits against a flat 
wall or house and encloses 250-plus 
ft., while the larger is free-standing. 

More information is free from Sea- 
craft on these and other geodesic struc- 
tures out of the future and built to last. 

Jack A. Holmgreen, 
Seacraft Service Co., 
Kemah, Tex. 

Which way, PS? 

I generally enjoy your magazine every 
month. Lately, though, I've been con- 
fused as to where you are headed. 
Your May issue was filled with inter- 
esting ideas on solar energy. These 
articles seemed practical and pro-en- 
vironment. After looking over these 
pages I was shocked to read the cap- 
tion on page 98: "Four-wheel drive gets 
you into really remote areas. Better 
have two such vehicles if you're ven- 
turing more than 15 miles off-road in 
desert wilderness . . ." 

What kind of wilderness allows four- 
wheel drive anything? You have taken 
the wild out of it. With guys as pic- 
tured driving around you don't have a 
wilderness. Four-wheel drive is great 
for emergencies or snow on the roads 
or mud on your farm, but please don't 
encourage it in the wilderness. 

What I'd really like to see is your 
magazine go one way or the other. 
Make a stand for the environment or 
don't— please don't tease us with en- 
ergy-saving water heaters and then send 
us to the desert in a 4WD machine. 

Ms. Joette Weber, Athens, Ohio 

PS's stand is pro-environment. We did 
not mean to imply that four-wheel-drive 
vehicles be used indiscriminately. As au- 
thor Peterson stated in the article, "Be 
sure to check with local authorities be- 
fore driving on such trails; sometimes 
they are off-limits to motor vehicles." 



Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science. 380 Madison 
Ave.. New York, N.Y. 10017 
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NO OTHER WAGON 
WORKS HARDER ON A GALLON OF GAS. 



As a wagon buyer, you're a 
special breed with special 
needs. Try Voyager on 
for size. It comes with two 
different wheelbases, plus an 
extended body version that 
seats 15 people. Which is three 
more than any other wagon. 
Obviously, the more people 
room, the more cargo room. 

26 HIGHWAY MPG, 
18 CITY MPG. 

That's according to the latest 
estimated EPA test results on 
Voyager's Slant 6 with manual 
transmission. If you don't think 
those are incredible figures, 
just compare them with those 
of any other wagon built any- 
where in the world. Your 

In California, see 



actual mileage may differ 
depending on how and where 
you drive, the condition of 
your wagon and its optional 
equipment. 

A TURNING DIAMETER 
3-FEET SHORTER? 

That's right. 3 feet shorter 




your dealer ior mileage data lor California 



than Ford or Chevrolet. Which 
means tight U-turns and easier 
parking. Especially with optional 
power steering. Plus standard 
power front disc brakes and 
independent front suspension. 

HERE'S "THE CLINCHER" 

For the first 12 months of use, 
any Chrysler Corporation 
dealer will fix, without charge 
for parts or labor, any part 
of our 1976 passenger cars 
we supply (except tires) which 
proves defective in normal use, 
regardless of mileage. The 
owner is responsible 
only for normal 
maintenance like 
changing filters and 
wiper blades. 

equipped vehicles. 




erial 



SCIENCE NEWSFRONT 



BY ARTHUR FISHER 



Message for the future 

Last May, NASA launched a spacecraft 
with a curious fillip: a greeting card to 
whatever creatures may be inhabiting 
the Earth some eight million or more 
years in the future. The LAGEOS satel- 
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lite is a massy sphere— two feet across 
but weighing 900 pounds, because its 
aluminum shell surrounds a solid-brass 
core. Its surface is dimpled with 426 
reflecting surfaces, making it resemble 
a Goliath's golf ball. Its name stands 
for Laser Geodynamic Satellite, and 
one of its functions is to monitor, to a 
highly accurate degree, movements of 
the Earth's crust. For example. North 
and South America, carried on vast 
crustal plates, are moving away from 
Europe and Africa at a rate of about an 
inch per year. (For a discussion of con- 
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tinental drift and plate tectonics, see 
"Window into Earth" in this issue.) 

LAGEOS will be able to measure 
such motions to better than one inch 
in thousands of miles. The technique is 
to hit LAGEOS with pulsed laser beams 
from ground stations on Earth. (Four- 
teen such stations should be operating 
in the 1980's.) The beams are returned 
by the satellite's prism-like reflectors, 
the travel times for the return trips are 
measured precisely, and then converted 
into exact distances. 

To carry out such an exacting mis- 
sion, LAGEOS must remain very pre- 
cisely fixed in its nearly circular Earth 
orbit about 3650 miles high. Its great 
mass is designed to overcome external 
influences, such as even faint atmos- 
pheric drag, that might disturb its orbit. 

In fact, the stability of the craft is 
so great that its builders (at Bendix 
Corporation) and NASA believe it will 
not be braked by the atmosphere to 
fall back to Earth for at least eight- 
million years. They realized that here 
was a unique opportunity to communi- 
cate with the future, and called in Dr. 
Carl Sagan of Cornell University, who 
had previously designed plaques car- 
ried by the Pioneer 10 and 11 space- 
craft. These were destined for any 
potential intelligent life outside the 
solar system. But what to say to our 
descendants eight-million years hence, 
creatures who may have evolved into 
something quite incomprehensible to 
us, on a planet that will surely have 
changed a great deal? 

The illustration you see here is Dr. 
Sagan's imaginative answer. The four- 
by-seven-inch stainless-steel plate dis- 
plays the numbers one to ten in binary 
notation at the top, alongside a draw- 
ing of LAGEOS and its name in En- 
glish. To the right, the Earth is shown 
in orbit around the sun: The arrow 
points to the right, for the future, and 
the binary number one indicates one 
revolution, equalling one year. The three 
maps below show the drifting conti- 
nents as they appeared 225 million 
years ago, as they are today (with the 
LAGEOS launch shown), and as they 
are likely to be 8.4 million years from 
now, with- the satellite returning to 
Earth. 

Now won't that be the science story 
of the epoch? 

Jupiter's tail 

Speaking of Pioneer 10, that success- 
ful space probe is still making news. 



It completed the first flight to the vi- 
cinity of Jupiter in December 1973, 
and is now on its way out of the solar 
system. In early February, it crossed 
the orbit of Saturn. And what it en- 
countered there, reports Dr. John Wolfe 
of NASA's Ames Research Center, 
Mountain View, Calif., is a remarkably 
long and previously unsuspected mag- 
netic tail belonging to Jupiter. The 
drawing shows just how long — some 
430-million miles. 

Magnetic tails are magnetospheres 
—envelopes of magnetic field— that are 
stretched out beyond a planet by the 
impact of the million-mile-an-hour solar 
wind. Jupiter and Earth are the only 
planets known to have such magnetic 




tails, both believed to be shaped lua 
the tails of comets. 

"Jupiter, which has three-quarters 
of all the planetary material in the so- 
lar system, is so huge that such a long 
tail is understandable " says Dr. Wolfe. 
Its enormous span, intersecting the or- 
bit of Saturn, means that the ringed 
planet should enter Jupitar's tail once 
every 20 years, with some interesting 
magnetic phenomena in the effing. Dt.t3 
of the next such encounter: April 1981. 

Blow-up 

This building has just been blown up 
by the men you see pondering their 
work — but all in the cause of law and 
order. They are experts from the Law- 




rence Livermore Laboratory, conduct- 
ing research that is meant to cope with 
a serious and growing problem — the 
theft and misuse of dynamite and other 
high explosives. Dr. James Knowles, 
at right, heads a team that has deter- 
mined that "the technology exists to- 
Con tinued 
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day to tag explosives with traces of 
identifying substances that will dis- 
tinguish not only one manufacturer from 
another but one batch of explosives 
from another." The project was sup- 
ported by the Federal Law Enforce- 
ment Agency. Lawrence Livermore Lab- 
oratory is operated by the University 
of California for ERDA. 

Miracle mess cleaner 

What would happen if a tank truck 
spewed its load of sulfuric acid or 



some equally nasty stuff all over a 
busy highway? A mess. But now it 
would be much easier to handle than 
in the past, thanks to a substance de- 
veloped by Calspan Corporation of 
Buffalo, N.Y., for the U.S. Environmen- 
tal Protection Agency. Called the uni- 
versal gelling agent, the dry blend of 
granules can rapidly immobilize 10 
times its weight in dangerous spilled 
chemicals. When sprinkled or blown 
over an affected area, it interacts with 
the liquid in seconds to minutes to 
form a gelatin-like mass that can be 



scooped up into containers for remov- 
al and disposal. It has been successful- 
ly tested against 35 hazardous sub- 
stances so far, including phenol, methyl 
alcohol, sulfuric acid, cyclohexane, ac- 
rylonitrile, and ammonium hydroxide. 
Dr. Joseph P. Lafornara of EPA's In- 
dustrial Environmental Research Labor- 
atory at Edison, N.J., is project officer 
for Calspan's continuing tests. 

Artificial -heart progress 

This Holstein calf has been doing just 
fine, according to a report delivered 
in early April, with an externally pow- 
ered man-made heart in place of its 
own, implanted on December 23. 1975. 
Key to the new device, according to 
Dr. Yukihiko Nose, head of the Cleve- 




land Clinic Department of Artificial Or- 
gans, is a durable pumping mechanism 
made of polyolefin rubber and devel- 
oped by researchers at the Goodyear 
Tire & Rubber Company. The diaphragm 
has a specially textured surface, which, 
when covered with a layer of protein, 
acts as an anchor for developing blood- 
compatible natural tissue. It may thus 
avoid the blood clotting that has been 
the major problem with artificial hearts. 

Heart-attack test 

Physicians at Lund University in Swe- 
den have developed a simple, immedi- 
ate, and reliable way to tell whether a 
patient with severe chest pains is ac- 
tually having a heart attack. Of the pre- 
viously available diagnostic procedures, 
electrocardiograms are not infallible, 
and a chemical enzyme test takes sev- 
eral days. The new test consists of dip- 
ping a specially treated strip of paper 
in the patient's urine. If he has had a 
heart attack, the paper instantly changes 
color, because it reacts to the pigment 
myoglobin, which is released into the 
urine whenever the heart muscle is 
damaged. A patent is pending on the 

new technique. Q>] 
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RECREATION ROUNDUP 



By HERBERT SHULDINER 



Step backward 

in motorcycle safety 

South Dakota motorcyclists will be free 
to ride without helmets starting next 
July. Both houses of the state legislature 
voted to repeal the S.D. helmet law be- 
cause the federal Highway Safety Act 
of 1976 prevents the Department of 
Transportation from requiring the states 
to have such laws. 

Kansas and Connecticut also recently 
repealed their mandatory helmet laws. 
While states can still require helmets if 
they so choose, there's strong evidence 
that perhaps as many as a dozen other 
states will join these three in giving 
motorcyclists freedom of choice. Three 
states — California, Illinois, and Utah — 
previously had no helmet laws. 

Virtually every study I've seen on the 
subject points to overwhelming evidence 
that helmets help reduce deaths and 
serious injuries from motorcycle acci- 
dents. Seems astonishing to me that in 
view of this, helmet laws are under at- 
tack. 



Hovercraft plans 

You can build the exciting hovercraft 
shown here from plans being sold by an 




Indiana company. The Neova hovercraft 
was designed by Australian engineer 
Christopher Fitzgerald. 

PS engineering editor E. F. Lindsley 
says the vehicle is "about the best I've 
seen, in the control sense." But Linds- 
ley cautions that it will take quite a bit 
of time to build — about two years, in 
your spare time. 

Cost is likely to run between $2000 
and $3000, says Lindsley. And you'll 
have to scrounge for some of the mate- 
rials that are required to put the Neova 
together. 

One reservation Lindsley has con- 
cerns the complexity of the plans. They 
may be difficult for a beginner to follow. 
He also says you need good woodwork- 
ing machinery, a metal-cutting bandsaw. 
and gas welding equipment to make the 



parts. But if you're game for a challenge, 
go right ahead. 

An information pack is available for 
$8 from Neoteric, U.S.A., Inc., Fort Har- 
rison Industrial Park, Terre Haute, Ind. 
47804. Complete plans cost $50. 

Camping-trailer plans 

This six-sleeper camper can be built 
from plans available from Glen-L Recre- 
ational Vehicles, 9152 Rosecrans, Bell- 
flower, Calif. 90706. The Trail-A-Camp 
provides for a convertible dinette/dou- 
ble bunk, galley, and two wing bunks. 
Storage bins are provided under the di- 
nette seats. The camper has a steel frame 
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and steel-studded sidewalk Price of the 
plans is $10, postage prepaid. 

Travel-trailer overloading 

The National Highway Traffic Safety Ad- 
ministration recently issued a special 
advisory to owners of travel trailers, urg- 
ing them to inspect their rigs for possible 
overloading. NHTSA says it issued 
the special advisory because "some 
travel-trailer manufacturers — even those 
with models especially susceptible to 
overload — have failed to initiate any ef- 
fort to alert owners to the overloading 
danger." 

The agency, however, says that Blaz- 
on, Coachmen, and Shasta have begun to 
alert owners of trailers to the problem, 
so that they can recognize the overload- 
ing hazard. 

Meanwhile, NHTSA says that it is at- 
tempting to identify all trailers that of- 
fer "very little or no" cargo capacity 
before exceeding the trailer's maximum 
suspension-system load rating. The in- 
vestigation has initiated eight recalls so 
far, according to NHTSA. Trailer makers 
involved in the recalls have replaced 



tires, wheels, or axle systems with high- 
er-load-capacity components. 

NHTSA advises, also, that if you own 
a travel trailer, especially an older mod- 
el, you should learn how to load the rig 
to prevent suspension imbalance. It says 
many travel trailers have too much or too 
little load on the rear axle of the towing 
vehicle. It also says that 59 percent of 
trailers it surveyed had underinflated 
tires. 

NHTSA says if you have suspension 
problems with your trailer, or need help 
in determining the load capacity of your 
rig, write its Office of Consumer Ser- 
vices, 400 7th St., S.W., Washington, 
D.C. 20590. NHTSA also has a safety 
hot-line phone serving a 10-state east- 
coast area. The toll-free number is 800- 
424-0123. 

R V and van cooler 




Designed for use in areas where tem- 
peratures are high and humidity is low, 
this new evaporative cooler from the 
Coleman Co. is capable of reducing in- 
terior temperatures of vans and recrea- 
tional vehicles by 10° to 20°. The Polar 
Cub cooler has a roof-mounted unit 
that's a shade under six inches high, to 
help reduce wind drag. The interior con- 
trol panel and fan unit reduce head room 
by 2Vi inches. The water reservoir is 
designed for housing in a cabinet or bin. 
Price of the cooler with water reservoir 
is $189; without, it's $159. 

Rentals for campers 

Want to rent a motor home when you're 
out of town? AAA Motor Home Rentals, 
2361 South Main, Salt Lake City. Utah 
84115, will tell you about rigs that are 
available for rent from commercial and 
private owners. The firm also maintains 
a toll-free number, 800-453-5747, to 
inform you. A search fee of $10 is 
charged for this service. The center will 
also process reservations. 

More than 120 Kampgrounds of Amer- 
ica locations now rent 9-by-12 tents. 
Don Ryan, KOA vice president, says 
rental fee is $9 per night for a tent 
with four cots or air mattresses. Extra 
cots cost a dollar each. 

You need your own sleeping bags, or 
blankets and sheets, and pillows. You 
can get a leaflet on the KOA tent-rental 
program by sending a stamped, self- 
addressed envelope to KOA, P.O. Box 
30558, Billings. Mont. 59114. DTI 
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your pickup to be mo 
an a pickup, ask for a GMC. 



The days of the good ol' 
hard-nosed no-nonsense 
pickup are numbered. 
Because today's pickups are 
being asked to do more than 
just an honest day's work. 

They're being asked to do 
what the family car does. 

They're also becoming 
involved in more and more 
purely recreational pursuits. 
And they're even becoming 
motorized works of art. 

Well, if you're not already 
part of this trend, we suggest 
you drop by your GMC dealer. 
He's a truck expert. Which 



means he can do a lot more 
than just sell you a pickup. 

He can help you set up your 
GMC any way you want it. 

He'll help you select the 
right engine, tires, axle ratio, 
and springs. He'll help you 
prepare your GMC for any 
special trailer-towing chores. 
Or to carry a camper. 

But no matter how you equip 
your pickup, the important 
thing is that your GMC dealer 
is giving you such a solid 
truck to begin with. One with 
double-wall construction in 
the cab and pickup box. 



Independent front suspension. 
High-Energy Ignition. And a 
roomy, comfortable cab, either 
2- or 4-door, with lots of glass 
area and little niceties like 
padded armrests and visors 
and a continuous flow- 
through ventilation system. 

Yes, a GMC is a fine pickup. 
It should be. Because it comes 
from people who've specialized 
in trucks for over 70 years. 
In other words, if you're itching 
to get in on America's growing 
love affair with the pickup, 
your GMC dealer is the 
logical place to go. 



THE TRUCK PEOPLE FROM GENERAL MOTORS 
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ON TARGET 



By PAUL WAHL 




No more hold-over 

Guessing how much to hold over the 
target on long shots is a real problem 
to most shooters. Bushnell Optical Co. 
(2828 E. Foothill Blvd.. Pasadena. 
Calif. 91107) solves it with the new 
Custom .22 Rangemaster Riflescopes. 



A bullet-drop compensator is built in- 
to the scope's elevation-adjustment 
knob. You just dial the range and put 
the crosshairs where you want the 
bullet to strike. The 4X fixed-power 
model is $21.95; the 3X-7X variable 
(above) is $26.95. A dovetail mount fits 
standard grooved receivers. 



Reloading saves 

Shotgunners can save 60 to 70 percent 
— as much as $5 on a box of 25 
shells— by refilling their empties. It 
costs only 6Vi to eight cents to re- 
load a 12-gauge shotshell. and the 
hull may be reused as many as a dozen 
times. Now reloading is practical, even 



The Load-All costs only $29.98 
(there's no competition at anywhere 
close to that figure), which can be re- 
couped on the first six to 10 boxes 
you load. Only the 12-gauge model is 
currently available; tools for other 
gauges will follow soon. If your dealer 
doesn't have the Load-All, you can 
order one direct from Lee Precision, 
Inc., Highway U, Hartford, Wis. 53027. 




if you're only an occasional shooter, 
with the new, low-priced easy-to-use 
Lee Load-All (pictured above). You 
don't need to make adjustments, and 
the "recipes" are printed right on the 
front of the machine. It comes com- 
pletely assembled, factory-set, and 
ready to start turning out good-as-new 
reloaded shells at up to 200 per hour. 
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Lower-priced over/unders 

Typically, today's over/under shotguns 
sell for upwards of $400 — with "up- 
wards" going well over $2000. Har- 
rington & Richardson (Industrial Row, 
Gardner, Mass. 01140) has just in- 
troduced a nice pair of O/U's at more 
modest prices: $299.50 for the Model 
1212 field gun, $335 for the water- 
fowl gun. Both 12-gauge shotguns have 
ventilated rib barrels, selective single 
trigger, automatic safety, extractors. 
The field gun has 28-inch barrels with 
2 3 /4" chambers, choked-improved cyl- 
inder and improved-modified; the wa- 
terfowl gun has 30" barrels with 3" 
chambers, choked-modified and full. 
The latter is fitted with a recoil pad to 
soften the magnum kick. 

Winchester-Western (275 Winches- 
ter Ave., New Haven, Conn. 06504) 
now offers a less-costly and plainer 
version— no engraving — of its popular 
Model 101 over/under gun. Designated 
the Xpert Model, it sells in field 
grade for $475. The skeet gun is $485; 
the trap gun $490 ($495 with Monte 
Carlo stock). 

Instant collector's items 

Since the Sixties, commemoratives have 
provided a new interest for gun col- 
lectors. This year, several special lim- 
ited-edition versions of popular guns 



have been issued to commemorate the 
Bicentennial: 

• Ithaca's Bicentennial Model 37 
pump shotgun is offered in 12 gauge, 
with 28-inch ventilated-rib barrel, mod- 
ified choke. Its receiver is etched and 
handworked with an American eagle on 
one side and, on the other, "1776 — 
American Bicentennial — 1976" and 
"The right of the people to keep and 
bear arms shall not be infringed." Ser- 
ial numbering is from "USA 0001" to 
"USA 1976." Stock and slide handle 
are of fancy walnut, hand-checkered. 
Priced at $500, this shotgun comes in 
a luggage-type carrying case and is 
accompanied by a cast-pewter belt 
buckle engraved with the same eagle 
design and serial number. Ithaca Gun 
Co., Terrace Hill, Ithaca N.Y. 14850. 

• Bicentennial offerings from Rem- 
ington Arms Co. (Bridgeport, Conn. 
06602) include: 12-gauge skeet- and 
trap-grade shotguns, Model 1100 auto 
at $284.95 up. Model 870 pump at 
$219.95 up; .30-06 rifles. Model 742 
auto at $244.95, Model 760 pump at 
$214.95; .22 auto rifle. Nylon 66MB at 
$84.95 up. On their left receiver pan- 
els, the commemoratives are inscribed 




in gold coloring with the American 
colonial eagle, and the legend "1776- 
1976"; otherwise they're the same as 
standard models costing $5 less. 

• Winchester-Western (275 Win- 
chester Ave., New Haven, Conn. 
06504) has issued a special fancy 
version of its well-known Model 94 
lever-action .30-. 30 carbine in a lim- 
ited edition numbering less than 20,- 
000. The Winchester Bicentennial '76, 
at $325, has its receiver decorative- 
ly engraved and finished in antique 
silver. An American eagle adorns the 
left side of the receiver; on the right 
side is "76" encircled by thirteen 
stars. "Bicentennial 1776-1976" is en- 
graved in script on the right side of 
the barrel. The wood is American wal- 
nut; forearm and grip are nicely check- 
ered, and there's a nickel-silver com- 
memorative medallion embedded in the 
right side of the buttstock. 

New books 

From Winchester Press (205 E. 42nd 
St., New York, N.Y. 10017), these 
titles belong on every gun enthusiast's 
bookshelf: 

• The History of Winchester Fire- 
arms, 1866 to 1975. by George R. 
Watrous, describes and illustrates ev- 
ery Winchester from the earliest to 
the latest. 229 pages, slipcased, $15. 

• The Modern Rifle, by Jim Car- 
michel. Shooting Editor, Outdoor Life, 
is easily the most complete and up-to- 
date volume on the subject. 342 pages, 
illus.. $12.95. □ 
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When we design a 22, there's one thing we shoot for 
more than anything else. 
A gun that'll last. 

So even though we're very stubborn about changing our 
guns, if a new idea will help make them better, we use it. 

It's that way with all our guns. Including our entire line 
of bolt-action 22's. 

In a Marlin 783 22 Magnum, for instance, you get a 
fully adjustable folding semi-buckhorn rear sight and ramp 
front sight with Wide-Scan " hood. 

Distinctive checkering on its pistol grip, complemented 
by a genuine, American black walnut stock and handsome 



leather carrying strap, give the 783 a big-game look. 

Add to that a 22" barrel with Micro-Groove*' rifling, a 
brass tubular magazine with twelve 22 Win. Magnum rimfire 
capacity and you've got one great rifle for bringing down 
chucks, fox and other small game. 

The Marlin 783 22 Magnum, about $71.95. Also avail- 
able in convenient clip-loading version, about $68.95. 
Also be sure to see our standard bolt action 22's, from about 
$44.95. All are at your gun dealer's, along with popular- 
priced Glenfield rifles. While you're there ask for the latest 
full color Marlin catalog. Or write Marlin Firearms Co., 
North Haven, CT 06473. 



Marlin m Made now as they were then. 



NEW IDEAS FROM THE INVENTORS 




ILLUSTRATIONS BY HERB MOTT 






It* 

Can lip pours, drains paint 

Snapped into the top groove of a paint 
can, this plastic ring would let you pour 
paint without losing any to the groove 
or to messy, label-obscuring drips. Used 
as a brush wiper, it would flow excess 
paint back into the can. Slots in the 
ring would let you pry it out for clean, 
air-tight resealing with the regular lid. 



Tensioned lines assemble walls 

Lightweight plastic panels might be 
easily assembled into a playhouse, camp 
or beach shelter with this line-tensioning 
system. End-knotted cords would be 
strung through matching holes in facing 
panels. The bent-wire tensioner would 
be looped over the line, twisted tight, 
and locked under the line. 




Explosive weld aids in salvage Nested launch drives houseboat Mobile director speeds traffic 



Lowered from a salvage vessel, this mag- 
netized housing would seek out ferrous 
items on the ocean bottom, or might be 
positioned by a diver on other metallic 
objects. An explosive powder in the 
base would then be ignited electrically 
from above. It's said the intense, con- 
centrated heat would weld the two sur- 
faces, making it easier and more eco- 
nomical to attach and raise targeted 
items. Two or more of the units could 
be used to salvage larger masses. 



Locked into a front-opening well within 
the hull of a houseboat, a small power 
boat could drive the larger vessel or 
move out for independent use when the 
houseboat was docked. Its forward lo- 
cation might improve maneuverability 
and would permit rear beaching of the 
larger craft. The retaining frame within 
the houseboat would be made longer 
than the launch, providing a choice of 
tow positions. A hatch above water level 
would allow passage between the boats. 



Ordinary traffic lights may not provide 
adequate control at some intersections 
during peak hours, says this inventor, or 
may not be available at other locations 
(outside a fairground, for example) be- 
cause of infrequent need. To meet both 
situations, he'd move this rotating-arm 
director into position as needed, set its 
motor to extend and turn the out- 
stretched arms. They'd provide clear, se- 
quenced directions for stopping, turning, 
circling, and passing traffic. 



The followinq patents have been issued on these inventions: Salvage 
aid — No. 3.871,315 to Leonard M. Andersen, Yonkers, N.Y.; House- 
boat driver — No. 3,815.541 to Clarence C. Hansen. Bonner Springs, 
Kans.; Traffic director— No. 3.798,592 to Glenford Lilly. Mesa, Ariz.: 
Paint pourer — No. 3.811.606 to Jerome C. Higgins, Phoenix, Ariz.; 
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Line tensioner — No. 3,879,805 to Joseph C. Gretter. Wilton, Conn. 

Copies of patents can be ordered by number, from the Commissioner 
of Patents and Trademarks, Washington. D C. 20231, at 50 cents each. 
To write to an inventor, if address above is insufficient, address him by 
name and patent number in care of the Commissioner. 
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7>ISTE THE GOOD TIMES. 




Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




Raleigh's good time gifts. Get this original 
Zippo lighter with Raleigh coupons, the 
valuable extra on every pack. See over 
1,000 Raleigh gifts, write for your free Gift 
Catalog: Box 12, Louisville, KY 40201. 



remember Raleigh. The genuine tobacco flavor. The valuable gift coupons. 



Filter Kings, 16 mg. "tar," 1 .0 mg. nicotine; Longs, 17 mg. "tar," 1 .1 mg. nicotine, av. per cigarette. FTC Report Nov. 75 



c B&WTCo 
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RESENTS 




BIG CAB IN SHALL PICKUPS. 



>olf clubs, or a toolbox full of monkey 
vrenches. (Sometimes it's nice to stash 
ttuff inside when the weather's not nice 
mtside.) 

COLOSSAL HALF-TON LOAD BED. 

All that room in front doesn't mean you 
>.on't get room out back. Our new Deluxe 
ttill hauls a full half-ton of cargo. So you 
j an keep on trucking and have your 
jomfort, too. 

VERT CIVILIZED COMFORT. 

•besides plush bucket seats, KING CAB™, 
x>mes with lots of other extras that 
>on't cost extra. Like full carpeting, 
console , even little things like a package 
ray. Because little things mean a lot. 
f you want even more creature comforts, 
iir conditioning and an automatic 



transmission are available. 
See the new Datsun Deluxe with the roomy 
KING CAB, along with Datsun 's other two 
fine pickups (alias Li'l Hustler Standard 
and 7-ft. Stretch). 

NOW SHOWING AT YOUR DATSUN DEALER. 



Datoun 
gave 





DETROIT REPORT 



By JIM DUNNE 



More on rectangular headlights 

The 1977 intermediate sedans from 
Ford. Mercury, Dodge, and Plymouth 
will have them. The over-and-under 
style will predominate, with all but 
Mercury among the new models going 
that way. Auto manufacturers claim 
that the advantages of rectangular 
headlights are a more precise light pat- 
tern and the ability to build hood lines 
lower. But the real reason could be 
styling. Some designers feel the rec- 
tangular shape looks more attractive 
than the round. 

Chevy loses weight 

Weight reduction of from 550 to al- 
most 1000 pounds will show up in the 
1977 Chevy line. The most weight will 
be taken out of station wagons, where 
the clamshell tailgate will be replaced 
by a three-way door type. Weight re- 
duction in other models results from 
shorter cars— Chevy has lopped up to 
12 inches off its models. 

Skinny glass 

Chrysler will save 10 to 13 pounds per 
car by using thinner glass in the doors 
and quarter windows of its intermedi- 
ate cars next year. The new glass is 18 
percent thinner. It's reportedly just as 
strong and safe as the thicker glass 
because it has been treated by an im- 
proved tempering process. 

Olds goes diesel 

Oldsmobile is hard at work developing 
a V8 diesel for use in GM's luxury-car 
lines. The engine will be built on a 
350-cu.-in. V8 engine block used in 
today's cars. But displacement will be 
cut to 280 cu. in. to allow designers 
to beef up the combustion chambers. 
First production is slated for Chevrolet 
trucks late in 1977. Olds has plans to 
use the new engine in some 1978 mod- 
els, probably the 98 series. The diesel 
will be more durable, more economical 
to operate, and probably cost about 
the same as a standard gasoline ver- 
sion. 

More lean, more clean 

In 1977 Chrysler plans to extend the 
use of its Lean Burn combustion sys- 
tem to the 360-cu.-in. V8-engine line. 
This year the company builds only the 
400 and 440 engines with Lean Burn. 



Later, Chrysler will install the system 
in the 318-cu.-in. V8 and perhaps in 
the company's six-cylinder engines as 
well. But one advantage of the Lean 
Burn system will soon be lost. It will 
require a catalytic converter in order 
to meet the stricter 1977 emission 
standards. Up to now. Lean Burn has 
not had to use air pumps, converters, 
or a number of other add-on emission- 
control devices. 

Super six 

Chrysler has a more powerful version 
of its 225-cu.-in. slant six ready for 
1977 introduction. The engine has a 
two-barrel carburetor instead of the 
one-barrel used on the present 225. It 
will be available on Charger, Monaco 
(Coronet), and Fury models as stan- 
dard equipment, and as an option on 
Volare and Aspen. The engine is more 
economical to operate than a V8. burns 
less gas, and develops about 110 
horsepower— 10 percent more than the 
base 225 engine 

Little Lincoln 

Code named "5700," the compact 
Lincoln is set for introduction next 
spring as a 1977Vi- The 5700 refers 
to the engine displacement in cubic 
centimeters. It's really 351-cu.-in., and 
basically the same engine Ford uses 
throughout its big-car line. The 5700 
will have fuel injection, which will- 
besides matching the Cadillac Seville- 
make it smoother running, easier start- 
ing, more powerful, and more econom- 
ical to operate. 

Styling highlights of the car include 
a body and chassis lifted directly from 
Granada, with new front and rear ends. 
The grille is borrowed from the Mark 
IV; rectangular headlights set side-by- 
side provide a fresh look. At the rear, 
a fake spare-tire bulge in the deck lid 
carries out the Mark IV theme. 

Ford's Chevette? 

The new mini-compact Fiesta that Ford 
is preparing for 1977 1 /i introduction 
looks a lot like Chevy's Chevette. It has 
a simple design, with short sloping 
hood, a rectangular grille opening be- 
tween fender-mounted round head- 
lights, and a hatch door at the rear. 
It displays its strongest resemblance to 
the Chevette from the side and rear. 

Engineering differences between Fi- 
esta and Chevette center around Ford's 



front-drive power train. Front drive 
should give the new car an edge in 
high-speed stability, interior room, and 
traction on slick road surfaces. Slated 
for a 1.6 liter four-cylinder engine, the 
Fiesta should match Chevette's 40-plus- 
mpg fuel consumption, too. 

Checker checking 

A study by the Checker Corp. shows 
that the life of a New York taxi can 
be as short as 18 months. It will build 
up only 75,000 to 80,000 very tough 
miles in that time. Checker, which 
builds about 5000 of the 50,000 cabs 
sold each year, found that cabs in 
other parts of the country, given cor- 
rect maintenance and an easy driving 
schedule, can go as long as 10 years 
in regular service and accumulate 
300,000 miles on the odometer. 

Checker's unique body and chassis 
are essentially unchanged since they 
were introduced in 1958. and the com- 
pany has no immediate plans to update 
the design. But diesel engines are a 
possibility. Checker is now running a 
fleet of Perkins diesels in cabs. The 
biggest problem is high purchase price, 
not performance. 

Seeing spots? 

If you look closely at side glass on 
cars, you're sure to notice cloudy spots 
that seem to be deep down in the 
glass. They become especially notice- 
able on sunny days when you're wear- 
ing polarizing glasses. The spots are 
stress patterns that occur when the 
glass is tempered at the factory. The 
glass is tempered in such a way that 
the outside surface and the edges are 
set in tension against the inside of the 
glass. The spots occur where jets of 
air are used to cool the glass after 
it is formed. More tension is set up 
closest to the jets and that's why it 
shows up as a different color. You 
won't see the spots on windshields, 
since that glass is not tempered; it de- 
pends on a laminated design for 
strength. 

What is a big car? 

GM officials claim that 1976 is not the 
last year for the big car. But they're play- 
ing with words. GM's 1977 big-car line 
will include models about the size of 
the present intermediates. But the new 
cars will be called "full-size" or "big." 
GM's view is that the new models will 
carry six passengers and luggage just 
like present big cars. So even if they 
are smaller on the outside and lighter 
in weight, they are still big-car types 
that can do all the jobs of today's full- 
size models. Aside from the words, 
though, the day of the full-size heavy- 
weight sedan is quickly coming to a 
close. It may reappear sometime in the 
future, but that seems unlikely, given 
the regulations on fuel economy planned 
in Washington. But that's not all bad. 
Think how easy it will be to park those 
smaller cars in spaces too small for the 
bigger models. 
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People write to 



supreme Qualify 

SSL 

PENJZOIL 

^eLubricat^ 



Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 



No Substitutes, Please. Since brake 
fluid has gotten so expensive, I was 
wondering if there is a substitute for it, 
such as transmission fluid. 

B.O.. Spartanburg, South Carolina 

Definitely not! It's a specially com- 
pounded product and the use of any- 
thing other than brake fluid w here it is 
recommended can result in serious 
consequences. 




Addition Problem. If my motor oil is 
down half a quart, must I wait until the 
dipstick shows I'm a quart low, or can I 
add the quart and have the dipstick 
show half a quart over full? Is there any 
danger in overfilling the crankcase? 

L.B., Alton, Iowa 

You should never overfill your crank- 
case. It can result in any or all of the 
following: I. Higher oil consumption, 
2. Fouled spark plugs. 3. Deposits that 
cause pre-ignition (which can damage 
a piston), and 4. Foaming of the oil and 
collapse of hydraulic lifters (which can 
damage the entire valve train). 

Multi-Vis Advantages. There is fre- 
quent discussion between owner, 
dealer and independent mechanic about 
the pros and cons of multi-weight vs. 
single viscosity oils. I'd like your rec- 
ommendation, particularly for this re- 
gion where winter temperatures vary 
from -35°F to +60°F, and summer 
temperatures can get as high as 92°F. 

D.L.G., Estes Park. Colorado 

The main advantage of multi-viscosity 
oils is that they do not change viscosity 
as much as single grade oils with tem- 
perature changes. If temperatures are 
moderate with little daily or seasonal 
fluctuation, a single grade oil may he 
used. In your area with its wide tem- 
perature range, there are definite ad- 



vantages in the use of multi-vis oils. 
At the temperatures you listed, we 
would recommend Pennzoil Multi-Vis 
IOW-40. It can he used on a year- 
round basis. 

Pleased With Pennzoil. Our company 
has been using Pennzoil for about seven 
years and is very happy with the results. 
We've been using straight weight 30 oil 
in the '69 Chevrolet Impala and the '70 
Olds 88 in the summer, and 10W in the 
winter. We also use the straight weight 
oil in a C-60 Chevy stake truck all year 
round using an engine heater to get it 
started in the winter. Any suggestions 
to better the oils we're using'.' Also. 1 
just purchased a '75 Chevy Suburban: 
what oil viscosity would you recom- 
mend for it? It pulls a trailer much of 
the time. I am leaning toward usin« 
20W-50 for the summer and IOW-40 
for the w inter. Do you agree w ith this? 
Again, thanks for a terrific product! 

M.E.B.. Mundelein. Illinois 

It's always nice to hear from a satisfied 
customer. We can't suggest anything 
better than the maintenance procedure 
you are now using. Multi-grade oils do 
offer some additional convenience 
since the viscosity ranges extend over 
wider seasonal requirements. Should 
you decide to use multi-grade oil. 
Pennzoil with Z-7 SAE 2OW-50 for 
summer and SAE IOW-40 for winter are 
excellent choices. 




Boat Racing "Down Under". We use 

your Pennzoil Racing Oil (SAE 40) in 
our race boat fitted with a 454 ci Chev- 
rolet motor, and would like to know 
how often you recommend the oil be 
changed. 

J.T., Riverstone. N.S.W. , Australia 

Oil change frequencies of boat engines 
depend mainly on how the engine is op- 



erated. Because yours is a race boat, 
you probably do very little idling and 
the engine would usually be run at full 
throttle. Under these conditions, the oil 
should be changed at a maximum of 100 
hours, and perhaps less, depending 
on oil coolers and crankcase tempera- 
tures. 

Funny Numbers. Does your 20W-50 
4-Stroke Motorcycle Oil have enough 
viscosity for use in a Harley Sportster, 
especially in summer? Should I add 
some of your SAE 50 or 70 Aircraft 
Oil? 

R.C.M.. Chicago, Illinois 

Your owners manual tells you to use 
5HW below freezing. 75W above freez- 
ing, and 1 05 W for extremely hot tem- 
peratures and hard usage. These rec- 
ommendations are quite confusing be- 
cause they are not SAE grades, but 
Sayobolt Universal Seconds. When 
converted into SAE grades they are as 
follows: 

58W is SAE 20W-20 
75WisSAE4() 
l05WisSAE50 
Pennzoil 4-Stroke 20W-50 Motorcycle 
Oil meets all requirements of Harley 
Davidson 58 W through 105 W. The ad- 
dition of aircraft oil is not necessary. 

WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But. 
you can tell US a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany. Research Department, P. O. Box 
808, Oil City. Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 

Quality Products For Over 85 Years 
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ask 

for 

it! 



Add insulation 

to your 
water heater 




and subtract 
money from 
your fuel bill: 

That innocent-looking water heater may 
be the biggest waster of energy in your 
home. Good reason to install a Water 
Heater Insulation Kit. The vinyl-faced fiber 
glass insulation in this kit is designed for 
easy, do-it-yourself installation. Ask your 
insulation dealer for a Water Heater Insu- 
lation Kit It's new from Johns-Manville. 

"Assuming oil othef (actors remain constant 



Johns-Manville 

Box 5705-RP-PS1 • Denver. CO 80217 

Please send me a copy of your folder about 
the Johns-Manville Water Heater Insulation Kit 
(HIG-197A). 

Name 



Address- 
City 



County. 



_State_ 



Zip.. 




Rugged home-shop 

vertical miller 



A buyer's gap that has existed for 
a small, no-frills, fairly priced 
bench-top milling machine capable 
of serious work may now be filled 
with a new Twin brand Mini-Mill. 

This vertical miller won't win any 
beauty contests, but it has plenty of 
brawn. With its heavy ribbed cast- 
iron base and unique H-frame col- 
umn, it weighs about 320 pounds. It 
stands about 37" high and is 36" 
deep. The T-slotted work table is six 
by 20". Longitudinal travel of the 
table, via a large hand crank with an 
adjustable calibrated dial, is 10". 
Cross travel is six inches. 

The hardened and ground spin- 
dle is bored for *2 Morse- taper- 
shank tooling and is mounted in ta- 
pered roller bearings. Tools are held 
in place with a draw bar. 

The clever H-frame column makes 
the machine simple and solid, and 
eliminates the need for a quill and 
splined pulley. The spindle is fixed. 
The spindle housing, V-belt drive, 
and motor mounting are all one unit, 
which rides up and down on wide- 
spaced column ways. The gap in the 
ribbed column provides space for the 
belt to the motor, which is mounted 
vertically between the rear column 
flanges. The headstock can be fed 
up and down 10" for adjusting cut 
depth or boring. 

The Mini-Mill is $1099 with V 2 - 
hp motor (f.o.b. Houston, Tex.). 
It's made in England and sold in the 
U.S. by Caldwell Ind., Box 591, Lu- 
ling, Tex. 78648. Optional equip- 
ment, such as machine vise, coolant 
pump, tool holders, and collets, is 
available.— Mack Philips 



Impressive beef of Mini-Mill compo- 
nents is evident here. All ways have 
adjustable gibs; the table has feed stops. 




Fixed spindle in unitized headstock- 
motor drive is unique. Handwheel at top 
feeds headstock up and down. 
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Belt guard hinges up for speed changes. 
Motor is mounted vertically behind 
column. Leadscrews are 3 /n" diameter. 
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Where do the pros 
get their 
training? 



Almost half of the successful 
TV servicemen have home 
study training, and among them, 
it's NRI 2 to 1! A national survey" 
performed by an independent 
research organization showed that 
pros named NRI most often as the 
recommended school and as the first 
choice by far among those who had taken 
home study courses from any school. 



Why? NRI's 62-year record 
with over a million students 
. . . the solid training and 
value built into every NRI 
course . . . and the designed- 
for-learning equipment origi- 
nated by NRI are part of 
the answer. 

Training Geared 
for Success 

NRI training is aimed at giving 
you a real shot at a better job or 
a business of your own. You learn 
at home, with "bite- size" les- 
sons. "Power- On" kits, designed 
to give you practical bench ex- 
perience, also become profes- 
sional instruments you'll use in 
your work. 

Includes 25" Diagonal 
Color TV and 
Quadraphonic Stereo 

As a part of NRI's Master Course 
in TV /Audio Servicing, you build 
a 25" diagonal solid state color 
TV with console cabinet. As you 
build it, you perform "Power-On" 
experiments that demonstrate the 
action of the circuitry. And, you 





also build a 4-speaker Quadra- 
phonic System! Instruments in- 
clude a triggered sweep 5" oscil- 
loscope, digital integrated circuit 
color TV pattern generator, a 
CMOS digital frequency counter, 
and NRI's electronics Discovery 
Lab. You get both TV and Audio 
training for hundreds of dollars 
less than the combined cost of 
courses at another school. 

Free Catalog... 

No Salesman Will Call 

Choose from the five different 
courses in TV/Audio servicing 



. . . or you can learn Computer 
Technology with a real program- 
mable digital computer; Citizens 
Band Radio; Communications; 
Aircraft or Marine Electronics; 
Mobile Radio, and more. Send 
the free postage paid card for our 
free catalog. See for yourself why 
the pros select NRI two to one! 
If card is missing, write to: 



NRI SCHOOLS 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue. 
Washington. DC- 20016 




m 



•Summary of survey results on request. 
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Quick looks 



LOOK AND LISTEN 



By WILLIAM J. HAWKINS 




Programmable platter 

Here's a turntable that's likely to turn 
the table on the industry — it's the new 
Accutrac 4000 from ADC and it's the 
first manual to actually think about what 
it's playing. 

Naturally, it has the features you'd 
expect from most top-end models: di- 
rect drive, anti-skate, cue, and opera- 
tional tracking below % of a gram. But 
that's where similarities stop between 
Accutrac and other units. 

The arm position of the Accutrac is 
electronically programmable — and by 
wireless remote control. Place a record 
on the platter and the Accutrac automat- 
ically plays each individual song in any 
order you choose. 

The ultrasonic remote control, which 
duplicates the buttons on the player it- 
self, has a button for any of 13 tracks, 
a play-all button, clear, play, begin, re- 
ject, cue, and even repeat, if you care to 
hear the same song again. 

When you push a button, the tone- 
coded information is sent to the spheri- 
cal receiver, which blinks an indicator 
to show it has received your command. 
The order in which you've selected the 
tracks is stored in a memory circuit 



that's located inside the player. 

When the play button is pushed, the 
arm swings up and out over the record. 
But inside the tone arm there's more 
than just a stylus— an infrared LED and 
a photo sensor are also there. The light 
from the LED shines on the record sur- 
face as the arm passes over. On a cut 
section of the record, the light is dis- 
persed and not reflected back into the 
sensor cell (see inset drawing). Over 
the shiny blank grooves between each 
song, however, the light is reflected and 
the sensor tells that to the control elec- 
tronics. 

The control then counts the number 
of blank grooves as the arm passes over 
the record and compares it with the 
track order you've chosen. When they 
match, the arm lowers and begins to 
play the cut. At the end of the song the 
empty grooves are again sensed; the arm 
is lifted and begins the search for the 
next selection. Up to 24 commands on 
track order can be held in the memory at 
one time. 

Accutrac 4000 is $499.95, including 
cartridge, base, and dust cover. It's made 
by Audio Dynamics Corporation, Pickett 
District Rd., New Milford Conn. 
06776. 



• Big-screen TV need not be a projec- 
tion system, according to Sony, who's 
just introduced a 32-inch TV set. It will 
cost you $5000 plus the fare to Japan, 
however. 

• CB walkie-talkies are in for a dras- 
tic change in the near future. After Mar. 
18, 1977, it will be illegal to make them 
for use with the present CB frequency 
allocation. A year after that, makers 
won't be permitted to sell such units on 
hand to dealers. And after Mar. 18, 
1983, it will be illegal to use them. A 
new band — at 49 mHz — will be allotted 
for the hand-held units. 

• The FCC has been asked often to 
go out on a limb for one thing or anoth- 
er, but now it's been asked by the Na- 
tional Cable Television Assoc. to try a 
pole. Telephone poles, says the NCTA, 
are getting too costly to rent. The com- 
panies claim their cables are not the only 
things being held up and they want rent- 
al regulations enforced. 

• Zenith has put its electronics exper- 
tise into a new display — no, not TV: a 
new digital watch. It has analog hands, 
but digital date and seconds display. 
Starts at $195. 

• RTS stands for Rapid Transmission 
and Storage, according to its inventor. 
Dr. P. C. Goldmark. This box allows au- 
dio and video information to be sent to 
remote recorders over cable or air at very 
high speeds— to be played back in real 
time at your convenience. 

• Hitachi is expected to introduce a 
new amplifier shortly with a class E out- 
put. What it means to us hi-fi fans is 50 
percent less heat, weight, and energy 
consumption, compared with an amp of 
equal wattage. 

• A new image-conversion kit from 
Advent changes its VideoBeam projector 
to produce a six-by-eight-foot TV picture 
(normally it's about four by six) and on 
a standard glass-beaded screen from 
140 inches away. The snap-on lenses 
will go for $1 50. 

• FCC commissioner James Quello 
found a way to eliminate the intolerable 
hash on the CB band — he had the rig 
mounted in his assistant's car. His assis- 
tant found a better way — it was stolen 
shortly afterwards. 

• TV makers usually have a carry-in 
clause in their service contracts for por- 
tables — if it's portable, you carry your set 
into the repair shop if something goes 
wrong. That's understandable, but ques- 
tionable when that "portable" weighs 
60 pounds or more. According to the 
HEW publication, "Consumer News" the 
FTC is now awaiting a report from the 
National Bureau of Standards on exactly 
what portable means, considering the 
average strength and size of most Ameri- 
cans. 

A PS P.S. 

Got a valuable but a mechanically or 
audibly defective cassette? Send it — 
along with $5— to Cassette Hospital, Box 
30040, St. Paul, Minn. 55175, and you'll 
get back an electronically perfected copy 
in a new case. DD 
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Pioneer has conquered the one big 
problem of high-priced turntables. 

The high price. 



The best way to 
judge the new Pioneer 
PL-510 turntable is to 
pretend it costs about 
$100 more. Then see 
for yourself if its worth 
that kind of money. 

First note the 
precision-machined 
look and feel of the 
PL-510. 

The massive, die- 
cast, aluminum alloy 
platter gives an 
immediate impression 
of quality. The strobe 
marks on the rim tell 
you that you don't have 
to worry about perfect 
accuracy of speed at 
either 33 16 or 
45 RPM. 

The S-shaped tone 
arm is made like a scientific instrument and 
seems to have practically no mass when you 
lift it off the arm rest. The controls are a 
sensuous delight to touch and are functionally 
grouped for one-handed operation. 

But the most expensive feature of the 
PL-510 is hidden under the platter. Direct 
drive. With a brushless DC servo-controlled 
motor. The same as in the costliest turntables. 

That's why the rumble level is down to 
-60 dB by the super-stringent JIS standard. 
And thats why the wow and flutter remain 
below 0.03%. You can't get performance like 
that with idler drive or even belt drive. The 
PL-510 is truly the inaudible component a 




Ifr under *200?you can now own 
the direct-drive PL-510. 



turntable should be. 

Vibrations are 
damped out bv the 
PL-510s double- 
floating suspension. 
The base floats on 
rubber insulators 
inside the four feet. 
And the turntable 
chassis floats on 
springs suspended 
from the top panel of 
the base. Stylus 
hopping and tone arm 
skittering become 
virtually impossible. 

But if all this won't 
persuade you to buy a 
high-priced turntable, 
even without the high 
price, Pioneer has 
three other new 
models for even less. 
The PL-117D for under S175? The 
PL-115D for under S125! And the amazing 
PL-112D for under S100: 

None of these has a rumble level above 
-50 dB (JIS). None of them has more wow and 
flutter than 0.07%. 

So it seems that Pioneer has also con- 
quered the one big problem of low-priced 
turntables. 

The low performance. 
U.S. Pioneer Electronics Corp.. 75 Oxford 
Drive, Moonachie, New Jersey 07074. 

0!) PIONEER 

Anyone can hear the difference. 



•For informational purposes only. The actual resale prices will be set by the individual Pioneer dealer at his option. 
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By RAY HILL 



Its about time. 

tubeless tires for 
motorcycles 




Tubeless tire costs just slightly more together. Spokeless rims, though, are 
than would a conventional tire and tube much more expensive than spoked rims. 




Conventional spoked rim lacks advan- 
tages of more rigid cast rim, which 
doesn't lose shape, and has no spoke 
holes for air to rush out if a flat occurs. 




You can't see it, but first ply has sheet 
of gum rubber that acts as inner tube; 
it tends to grip any object that punctures 
tire, reducing rate of air loss. 



If you ride a motorcycle long 
enough, sooner or later you'll have a 
flat tire. I've had a half dozen or so 
since I've been riding. The most re- 
cent was on a road race course in 
Virginia. I was leaving a curve at 
about 60 mph when I noticed an al- 
most imperceptible wiggle. A split 
second later that tiny wiggle explod- 
ed into a vicious fishtailing slide that 
I barely managed to control. It was 
scary on the race track. It would 
have been even scarier on the high- 
way, surrounded by cars going in 
both directions. 

Fortunately, Goodyear has decid- 
ed to make things less scary for us 
motorcyclists by introducing a tube- 
less tire. It has a lot going for 
it. 

Safer and sturdier 

• It's safer, because it doesn't 
lose air so quickly. When the tube 
in a conventional tire is punctured, 
air rushes out not only through the 
puncture hole, but through the 
spoke holes in the motorcycle wheel. 
The tubeless tire is mounted in a 
nonporous cast wheel, so the rate 
of air loss is reduced, allowing safer, 
more controlled stops. 

• Without a tube, unsprung 
weight is reduced by two or three 
pounds (the weight of the tube) for 
each wheel. That improves han- 
dling. 

• The solid cast wheels used for 
tubeless tires are sturdier than 
spoked wheels and do not lose their 
shape as spoked wheels do. This 
also contributes to safer and better 
handling. 

• A tubeless tire runs cooler, be- 
cause there's no friction between in- 
ner tube and tire. That makes for 
longer tire life. 

• Tire changes are easier because 
you don't have a tube to remove and 
stuff back in. Anybody who's ever 
had to change a motorcycle tire can 
appreciate that. 

The new spokeless rims 

The technology to make a tube- 
less motorcycle tire has actually 
been around a long time. What 
hasn't existed is a suitable rim. Re- 
cently, three makers of motorcycle 
rims— Morris, Lester, and Shelby- 
have introduced spokeless rims that 
will accept a tubeless tire. 

Biggest drawback in converting to 
tubeless tires is the cost, not of the 
tires, but of the solid rims they must 
be mounted on: They take a bigger 
bite out of your wallet. Still, a para- 
chute is expensive, too; but it's nice 
to have one when you need it. HS 




You'll like the price and mileage. 
You'll also like the car. 



Prices start at $2899* 
|2-Seat Scooter $2899* 
The Coupe (shown) $3098* 



'Manufacturer's Suggested 
Retail Price including dealer 
preparation. Tax, license, 
destination charge and avail- 
able equipment additional. 





40 MPG HIGHWAY 



A 




28 MPG CITY 

EPA mileage with standard 
1.4-litre engine, 4-speed 
manual transmission and 
standard 3.70:1 rear axle. 
(Remembei — these mileage fig- 
ures are estimates. The actual 
mileage you get will vary 
depending on the type of 
driving you do, your driving 
habits, your car's condition 
and available equipment. In 
California, see your Chevy 
dealer for EPA mileage figures 
on California emission- 
equipped cars.) 



Short turning circle 

At 30.2 feet, Chevette has 
one of the shortest turning 
circles of any car sold in the 
world. You'll appreciate it 
every time you park, back 
up or maneuver. 

Rack-and-pinion steering. 

European-style. Compact 
and lightweight. 



fl 





Diagnostic connector. 

Lets you diagnose pri- 
mary ignition circuit and 
other parts of the elec- 
trical system. 




Freedom battery. 

Freedom from worry 
about adding water or 
checking water levels. 
Sealed side terminals 
resist corrosion buildup. 




Chevrolet 



"Smart Switch." 

Puts headlight 
dimmer, turn signal, 
windshield washers, 
windshield wipers and 
lane-change signal all at 
your fingertip. 



6,030 dealers 

That's nearly twice as many as VW, 
Toyota and Datsun combined. Parts and 
service are always nearby. 

Chevette 




Room for four. 

With space for luggage 
behind the back seat. 
Seat folds down for 
expanded load space, 
accessible through rear 
hatch. 



CHEVROLET'S NEW KIND OF AMERICAN CAR. 



ed material 



PS car test & driving report 



For on or off the road. 

4WD 

trailbreakers 






PS ratings — test report in a nutshell 



The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good is 4; good, 3; fair, 
2; poor, 1 ; very poor, 0. 



Fuel economy 

Acceleration 

Braking 

Handling 

Maneuverability 

Ride comfort 

Quietness 

Roominess 

Visibility 

Entry/exit ease 
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By JIM DUNNE and RAY HILL 

The field of four-wheel-drive ve- 
hicles got some unusual entries in 
the past 12 months. Three distinc- 
tively different models made their 
debuts: a diesel-powered Scout, a 
more comfortable version of the 
Jeep, and a sedan-like Subaru 
station wagon. 

Though all three have four-wheel- 
drive systems capable of just about 
anything you can ask for in off- 
road mobility, they are very dif- 
ferent types and cannot be com- 
pared with each other. Here's a 
rundown on the most notable fea- 
tures of each. 

International Scout Traveler 

Latest version of the Interna- 



Three 4WD test vehicles are put 

through their paces over rugged terrain 
in the Bridgehampton Race Circuit area. 
From top to bottom: Subaru. Internation- 
al Scout, and Jeep CJ-7. They may point 
to 4WD's future direction: more interior 
room and plushiness, along with off- 
road capabilities. 



tional Scout line, the new vehicle 
is bigger and huskier. But the ma- 
jor difference is a 198-cu.-in., six- 
cylinder diesel engine. Coupled with 
a standard four-speed manual trans- 
mission, the drive train provides 
strong lugging power. The engine 
is a standard diesel design, and 
that means ruggedness and long 
life. 

But a diesel, while strong, doesn't 
work best at high speed. That's 
one reason why the acceleration 
times we recorded are relatively 
slow. The 0-60-mph time of 29 sec- 
onds is poor. On the other hand, 
sparkling acceleration is not a top 
priority for an off-road vehicle. De- 
pendability and low-speed power 
count more. And that's where the 
Scout diesel does its best. 

Fuel economy is a big and pleas- 
ant surprise. While the Scout's 17- 
mpg city and 23-mpg highway re- 
sults may not seem impressive com- 
pared with passenger-car figures, 
they are excellent for a 4000- 
pound class vehicle of the Scout 
type. And they glow when matched 

Continued 
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Try this Shell Tact or Myth" Quiz. 

The right answers could save you 
some money on your next oil change. 




The Shell Answer Man helps you choose the right motor oil for your car. 



Which is fact and which is myth? If you 
don't know you could be overspending 
when you change your oil. 

Factor Myth? 
Motor oil must be changed 
when it looks dirty 

Myth. Just because your oil looks 
dirty doesn't mean it's dirty enough to 
require changing. High-detergent 
motor oils like Shell Super X* 10W-50 
motor oil, Shell X-100 8 Multigrade, and 
Shell X-100* can suspend about a pound 
of engine dirt and contamination before 
they need changing. 

So don't rely on the appearance of 
the ofl. Stick to the oil change schedule 
in your owner's manual. Don't change 
more often — or less often — than 
recommended there. 

Fact or Myth? 
Motor oils made from 
Pennsylvania crude oil 
necessarily perform better 

Myth. Where oil comes from has very 
little to do with the quality of the finished 
product The key things that make one 
motor oil better than another are how 
well it's refined, and the additives that 
go into it Those are the things that 
make Shell's high-detergent motor oils 
good enough to meet and exceed all 
U.S. car makers' tough requirements. 

One way to tell if the oil you're 
using meets your engine's require- 
ments is to look for Service Classifi- 
cation "SE" on the can. YouU find an 
"SE" on every can of Shell Super X 
10W-50 motor oil, Shell X-100 Multi- 
grade, and Shell X-100. 

Factor Myth? 
When choosing a motor 
oil, you should consider 
the way you drive 

Fact. How and where you drive deter- 
mines how hard an oil will have to work. 



If you do a lot of heavy-duty driving, 
like stop-and-go or trailer towing, try 
Shell Super X. Its 10W-50 rating is 
the widest multigrade range you can 
buy. That means high-temperature 
protection plus low-temperature 
startability. 

If you drive in all kinds of weather, 
Shell X-100 Multigrade could be 
right for you. With it there's never a 
need to change oil with the seasons. 

If you drive in weather that's fairly 
consistent from season to season, 
maybe all you need is a good single 
grade motor ofl like Shell X-100. It's 
available in SAE 10W, 20W-20, 30 and 
40 grades. 



Look for Shell motor oils at Shell 
service stations or wherever fine 
motor oils are sold. 

If you would like more information 
on motor ofl, write for the free booklet, 
"Questions and Answers About 
Motor Ofl." Shell Ofl Company, 
P. 0. Box 61609, Civic Center Station, 
Houston, Texas 77208. 




Shell for answers 



PS car test & driving report 





Subaru wagon negotiates PS maneu- 
verability course. This low-speed course 
simulates crowded city conditions where 
low-speed maneuverability is important. 

Fuel mileage (mpg) 



Scout Jeep Subaru 


Highway 


23.0 15.2 33.0 


City 


17.0 12.4 22.0 


EPA test (city) 
(California) 


None' 12.0 29.0 
None'(V8 n.a.) 24.0 


• Kxrreds Kl'A loiiil wolithl 


limit Tor vehicle lesl requirements 



against the eight-13 mpg that we 
recorded for gasoline-powered ve- 
hicles that compete with Scout in 
the utility field IPS, June '74 ]. 
Also, the diesel gives a 100-percent 
improvement in highway fuel econ- 
omy over the Scout gasoline-engine 
V8 we tested back in July, 1973. 

The price of diesel fuel is cur- 
rently running about five cents a 
gallon less than gasoline, which 
should mean an additional 10-per- 
cent reduction in fuel cost. 

Compared with a gas engine, the 
Scout diesel is slow to start. When 
the engine is cold, you turn the 
key on and push the glow-plug 
button for 15 or 20 seconds until 
an indicator light goes on. You 
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then start it like a gas engine. To 
stop the engine, you turn off the 
key, then pull an engine-stop knob 
on the instrument panel. To re- 
start once the engine is warm, you 
simply turn the key. 

The Scout can run in two- or 
four-wheel drive. To shift into four- 
wheel drive, just pull a lever on the 
instrument panel. The system must 
be disengaged— push in on the 
knob— when you're driving on dry 
pavement. 

The new body design is a de- 
parture from that used on earlier 
Scout models. The hatch door at 
the rear opens wide for easy load- 
ing of large items. Two gas-filled 
tubes help lift and lower the hatch. 
The truck-type side doors have a 
passenger-car finish on the inside 
and help make the interior one of 
the most civilized in the 4WD 
field. Carpeted floors, bucket seats, 
and lots of passenger room are oth- 
er comfort features. 

Jeep CJ-7 Renegade 

A new model this year, the CJ-7 
has a wheelbase 10 inches longer 
than that of the CJ-5, AMC's base 
Jeep vehicle. From that change 
come a number of upgrading dif- 
ferences. The CJ-7 has a better 
ride, more room inside, a new sus- 
pension, more cargo space, and 
larger door openings. In addition, 
some minor appearance changes set 
the CJ-7 distinctly apart from the 
CJ-5. 

But the biggest changes are in 
the drive train. The CJ-7 offers 
automatic transmission as an op- 
tion, and now Quadra-Trac full- 
time four-wheel drive can also be 
ordered. 

The plastic upper body and steel 
doors are great improvements. How- 
ever, door fits and body tightness 
are still not up to the quality of 
other 4WD models. 

Old-time Jeep owners will be sur- 



\ 



/ 



Jeep's CJ-7 suffers from heavy 
body roll in our lane-change 
test. Such instability can be 
dangerous, causing loss of con- 
trol of the vehicle. Still, Jeep 
rated "good" in maneuverabili- 
ty. Maneuver executed in this 
course simulates what yvould 
happen if a driver on the high- 
way suddenly found his lane of 
travel blocked and had to exe- 
cute a sudden evasive maneu- 
ver to avoid a crash. 



prised by the luxury touches: The 
floors are fully carpeted, the steer- 
ing wheel has a cushioned feel to 
it, and attractive Levi material cov- 
ers the seats. A full complement 
of gauges is part of the package. 
To improve access to the rear seat, 
the front passenger seat pivots for- 
ward, leaving a wide step space 
to move through. 

But efforts to upgrade the in- 
terior fall short in some respects: 
Webbed straps are used for door 
checks, detracting from the appear- 
ance; a primitive door-lock mech- 
anism is fully exposed on the in- 
side of the door. We also disliked 
the location of the gauges. They're 
at knee level— difficult to read, es- 
pecially on rough roadways. The 
window frames in the doors are 
highly flexible, and that can cause 
pronounced air leaks around the 
top edges when the car is moviag 
at speed. The resultant loss of heat 
in the wintertime and the increase 
in noise levels are serious comfort 
drawbacks. 

While front-seat room is excel- 
lent, the rear seat, despite the im- 
provement over the base Jeep, is 
almost cramped. It's not a place 
you'd want to spend any amount 
of riding time. The rear wheel wells 
form shelves beside the seat and 
act as unyielding elbow rests for 
rear passengers. The seat does not 
fold forward, so, to use extra stor- 
age space in the back, it's neces- 
sary to unbolt the whole seat and 
take it out of the car. 

Another serious problem is the 
height of the body panel at the 
base of the door. This panel rises 
6V2 inches above the front floor, 
one of the highest you'll ever en- 
counter, and can be a real ankle- 
bruiser when you enter or leave the 
front seats. 

A big surprise is the performance 
of a V8-powered Jeep. The accelera- 

Continued 
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STEAK 
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Steak Maker 

The Natural 
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lb Turn On Flavor 

From the wine country of Northern Italy where good 
food is a Tradition — this fantastic new gour- 
met cooking discovery makes steaks, chops, 
chicken, fish so exquisitely flavorful, so un 
belieyably succulent and tender, guests 
will beg you for your secret. But your se- 
cret is not a recipe it's a new way to cook. 
WITHOUT FAT, GREASE, WATER OR 
'5W : lf " 




LA COTTA IS TOTALLY 
AND TASTEFULLY DIFFERENT 

It's made of special volcanic rock found 
only in Northern Italy's wine country. 
This porous rock works like magic to 
draw out fat, bitterness and acidity from 
food. Five different lead-free stones are 
ground together in a secret formula, 
then moulded into the cookware; aged, 
sun dried, and now ready for your gas 
or electric range. The result is a revolu- 
tionary new way to cook; a new taste 
experience. 

THE LA COTTA 
COOKING REVOLUTION OBSOLETES 
THE METAL PAN 

It doesn't build up the intense tempera- 
tures that toughen meat. ■ Porosity 
draws out fats, bitterness, acidity — 
Lets you taste natural food flavors. 
■ Spreads and holds heat evenly, so 
there's less shrinkage. ■ Self-basting, 
preserves natural juices. ■ Makes meats 
tender, succulent without tenderizers or 



spices. ■ Easily cleaned in plain hot 
water — no soap necessary. 

SPECIAL INTRODUCTORY OFFER 
LIMITED TIME ONLY — $9.95 

As exclusive distributor for the U.S., 
American Consumer is proud to offer 
La Cotta to you at this special introduc- 
tory price, backed by American Consum- 
er's own money back guarantee. Over 
one million La Cotta Brand cookers have 
been sold. So join the Cooking Revolu- 
tion NOW. Prompt delivery guaranteed 
— we've received a huge shipment, but 
hurry and get your order in! 



la Cotta 
Recipe 
Collection 




FREE RECIPES 

If you order now, 
you'll receive 
these fabulous il- 
lustrated recipes. 
Chock full of excit- 
ing dishes to make 
with your new 
La Cotta Steak 
Maker.™ © 1976 aci 



MAIL NO-RISK COUPON 




AMERICAN CONSUMER Dept. LS-1 19 
Caroline Road, Philadelphia, PA 19176 

Please ship (LS) La Cotta Steak 

Maker(s) ,M at $9.95. Save! Order 2 for only 
$18.95. Add $1.00 per order to partially 
cover postage and handling. Satisfaction 
guaranteed. 

Total amount enclosed $ 

(Penn. residents add 6% sales tax.) 

Enclose check or money order. No COD's 
please. 

CHARGE IT. Use your bank credit card. Just 
fill in your number and expiration date of 
card here: 

Master Charge I — 1 I I I 1 I I 
BANK NUMBER I II II II I 

Master Exp. 

Charge § Date 

Bank Exp. 

Americard # Date 



Name 


Address 




Apt 


State 


City 


Zip 



JULY 1976 I 35 



PS car test & driving report 




In PS braking test, one cold and one hot 
stop is made from 60 mph, with 10 

tion— 0 to 60 in less than 11 sec- 
onds—makes it quicker than most 
sedans sold today. It is one of the 
fastest 4WD vehicles ever tested 
by PS. Buyers should look at a 
Jeep equipped with the 258-cu.- 
in. six-cylinder engine first. It has 
good power, and the advantage of 
slightly better fuel economy. 

Fuel-economy figures for the CJ- 
7 are disappointing compared with 
those of the Subaru or Traveler. 
But they are not out of line with 
the economy of other gasoline-pow- 
ered American 4WD vehicles. 

The most serious fault we found 
with the CJ-7 was handling. Body 
roll is excessive in turns, due in 
part to the very quick power-steer- 
ing ratios, and in part to the lack 
of control in the suspension. Pull 
the wheel to one side, and the re- 



NOISE -LEVEL TESTS 

Interior noise is measured in deci- 
bels on the A scale on our standard 
General Radio sound-level meter 
applied under three sets of condi- 
tions. A reading of 50-dBA is like an 
average residence. A 60-dBA read- 
ing is like a large store; 70-dBA, 
like a freight train going by 100 
feet away; 80-dBA, like a pneumatic 
drill at 50 feet. 
80- 



75- 



70- 



65- 



60- 



1 



till 



Scout Jeep Subaru 



30 mph 



jj 60 mph 



warmup stops from Vi g made in be- 
tween. Here, Scout stops in 1 57 feet. 

action is immediate, and slightly 
scary for our tastes. In our han- 
dling tests, the inside rear wheel 
lifted off the pavement in both 
right- and left-turn maneuvers— an 
indication of instability, and a cause 
of serious concern for any driver. 

The new design of the CJ-7 al- 
lows Jeep to offer full-time 4WD 
for the first time in its smaller ve- 
hicles. The full-time system runs 
on dry pavement with all four 
wheels providing traction. If the go- 
ing gets really sticky, you can lock 
up the drive— make all four wheels 
pull with full power— by simply 
turning a control knob inside the 
glove box. 

Subaru 

A unique vehicle that could 
change a lot of minds about the 
conveniences of 4WD, it looks like 
the standard Subaru front-drive 
wagon but has all the benefits of 
full-traction, off-road vehicles that 
cost much more. Inside, it looks 
like an ordinary sedan except for 
the shift lever for the 4WD transfer 
case. A minimum of gauges is of- 
fered, and they are grouped direct- 
ly in front of the driver. 

The rear seat folds forward to 
form a long, flat floor that presents 
a highly usable loading surface. 
Locked upright, it provides only a 
minimum of passenger space that 
most adults would find cramped 
and tiresome. 

Biggest problem with this car cen- 
ters around a lack of lugging and 
accelerating power. The compara- 
tively tiny 84-cu.-in. four-cylinder 
engine is just right for a small 
economy car, but it lacks the re- 
serves needed in some off-road driv- 
ing situations. Acceleration times 
are slow— though not nearly so 
slow as those of the Scout diesel. 

The engine is equipped with the 
Subaru Exhaust Emission Control 
Technique (SEEC-T), which re- 
quires no catalyst or other tack-on 



emission-control device. Briefly, 
SEEC-T is a system for introduc- 
ing fresh air into the combustion 
chamber that works with the air/ 
fuel mixture to sandwich unburned 
exhaust and insure more complete 
burning. Besides cleaning up the 
exhaust, the system allows the en- 
gine to burn a leaner mixture of 
fuel, and that means better econ- 
omy. The Subaru 4WD wagon de- 
livers fuel economy greater than 
anything considered possible in this 
type of vehicle just two years ago. 
Our tests show 33 mpg on the high- 
way and 22 mpg in city driving 
—a remarkable achievement. 

Noise levels inside the car are 
not up to sedan standards. We 
think a combination of factors work 
against Subaru here. The open rear 
compartment of the wagon plus 
the dual drive system create a noise 
problem that is difficult to over- 
come at low speeds. At highway 
speeds, though, the Subaru is mark- 
edly quieter than either Jeep or 
Scout. 

Subaru also gets top marks for 
the easiest-working four-wheel-drive 
shift lever. Little more than a wand, 
it moves two inches up or down 
to shift from one drive system to 
the other. And you can shift in 
and out of all-wheel drive while 
the car is moving. It's one of the 
simplest we've ever encountered. 

Maintenance 

• International. The biggest 
maintenance difference between the 
diesel engine in this vehicle and a 
conventional gasoline engine is in 
the tuneup area. Because the typi- 
cal person lacks the equipment or 
knowledge to tune a diesel, that 
job must be done at a garage. 

Other maintenance chores, though, 
can be easily performed. There are 
no obstructions to checking any of 
the fluid levels. Oil changes are 
easy: The oil filter can be removed 
from top or bottom, and the oil 
fill is easily accessible on top. Ra- 
diator and heater hoses are easy 
to disconnect at both ends. 

Unlike the Subaru and CJ-7, 
which have no grease fittings, the 
International has them— in our 
opinion, an asset in an off-road ve- 
hicle. 

Changing coolant or shocks, and 
doing other normal maintenance 
work present no extraordinary prob- 
lems. The fusebox, though, under 
the left side of the dash, is a real 
pain to get at. 

\Continued on page 108~\ 

For specs and test results, turn page 
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CHRYSLER 

CORPORATION 



The accent is 
on comfort. 

We ve created a new kind of small 
car. One that's truly comfortable. 
By engineering comfort into Volare 
where comfort starts— in the 
suspension system. 

Comfort that's built in, 
not added on. 

The new system built into Volare 
is called an Isolated Transverse 
Suspension (pat. pend ); an innovation 
in small car engineering. 

It actually gives the small Volare 
a smooth, comfortable ride like a 
big car. 

We ve made the comforting ride 
of Volare even more enjoyable by 
giving you a broad expanse of glass, 
and a special noise-reducing 
system for quietness. 

Big car ride, 
small car gas mileage. 

The Volare is very easy on gas 
According to E PA. estimated 

*ln California, see your dealer 




mileage results, of all Volares. the 
wagon did best— 30 mpg on the 
highway. 18 in the city— equipped 
with 6-cyhnder engine and manual 
transmission Your actual mileage 
may differ depending on how and 
where you drive, the condition of 
your car and optional equipment* 

And. here's "The Clincher:' 

For the first 12 months of use any 
Chrysler Corporation dealer will fix. 
without charge for parts and labor, 
any part of our 1976 passenger cars 
we supply (excepttires) which proves 

for engine availability and mileage data for California equipped vehicles 



defective in normal use. Regardless 
of mileage. 

The owner is responsible for 
maintenance services such as 
changing filters and wiper blades. 

And the regardless of mileage 
part is especially nice. Because this 
economical Volare is one car you re 
going to love to drive. 



The new small car 
from Plymouth. 



latertal 



PS car test & driving report 




All three vehicles have four-wheel-drive systems capable of 
handling most off-road conditions, but each is distinctive. 
Subaru is a small utility station wagon that delivers uncom- 
mon mileage for a utility vehicle. Scout's appeal lies in its 
rugged diesel engine and spacious, comfortable interior. CJ-7 
offers all the power you can ask for with its big V8 engine, 
plus an automatic transmission and more acceleration than 
most passenger sedans can muster today. 



Performance comparison with 








selected 1973, 1974, and 1976 models 




driving) 
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imph) 
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Accel. 0-6( 
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Mpg (ci 


Brakes 
(ft.) 


Handlir 


Maneu\ 


Noise (> 
(dBA 


1974 Chevrolet Blazer L6 


11.4 


25.8 


163.0 


58.2 


23.9 


73 


1974 Plymouth Trailduster V8 


9.0 


12.1 


194.0 


47.2 


23.0 


74 


1974 Dodge Ramcharger V8 


10.6 


16.4 


176.0 


47.2 


23.0 


77 


1974 Jeep Cherokee V8 


10.7 


15.6 


172.0 


56.3 


25.3 


73 


1973 Ford Bronco V8 


11.1 


15.0 


179.5 


53.0 


25.7 


77 


1973 International Scout V8 


11.8 


16.4 


195.0 


60.0 


24.0 


74 


1976 VW Rabbit L4 


24.0 


13.5 


115.0 


63.0 


30.0 


72 


1976 Plymouth Volare V8 


13.0 


14.9 


177.0 


56.3 


25.0 


66 


1976 Chevrolet Nova L6 


14.0 


16.0 


140.0 


64.7 


26.4 


67 


1976 Ford Granada L6 


11.0 


23.2 


183.0 


60.0 


25.7 


72 



Scout, Jeep, and Subaru — 
specs, dimensions, and test results 



DIMENSIONS (inches) 

Ground clearance .... 
Front leg room (max.) . 

Front head room 

Rear head room 

Rear leg room (min.) . 
Front hip room 



Min. rear knee room 



Overall width 



Front track 
Rear track . 



SPECIFICATIONS 



Displacement (cu. in./cc) 



Turn diameter (ft.) 



Front stabilizer-bar 
diameter (in.) . . . 
Rear stabilizer-bar 



Emission-control 



Loading-area average (in.) 



4TER- 

ATIONAL 

COUT 


MC 

-:ep 

ENEGADE 


UBARU 
'AGON 


_ Z l/) 


1 -,£E 


mm 


8.0 


6.9 


8.0 


45.0 


44.0 


42.7 


38.0 


37 0 


36.5 


36.0 


38 0 


35.0 


39.5 


37 0 


32.2 


410 


36.0 


43.0 


48.0 


34.0 


47.0 


36.0 


33 0 


26.5 


7.0 


4.5 


-2.5 


118.0 


93.5 


96.1 


66 0 


70.5 


57.5 


70.0 


59 9 


59.1 


183 8 


147 9 


158.7 


57.1 


51.5 


49.4 


57.1 


50.0 


47.4 


6-cylinder in- 


V8 


4-cylinder, 


line 




2 opposed 


198,3245 


304/4983 


84/1361 


22:1 


8.4:1 


8.5:1 


Fuel injection 


2 bbl. 


2 bbl. 


92 @ 4000 


120 <§ 3200 


56 & 5200 


140 @ 1700 


220 @ 2200 


67 @ 2400 


4 -speed 


3-speed auto- 


4-speed 


manual 


matic 


manual 


3 54:1 


3.54:1 


4 125:1 


General 


Goodyear 


Bndgestone 


Radial dual 


Suburbanite XG 


RD 701 mud & 


Steel II 


Polyglas 


snow radial 


HR78xl5 


H78xl5 


155SR13 


Recirculating 


Recirculating 


Rack-and-pin- 


ball power 


ball power 


ion manual 


assist. 


assist. 




24:1 


17.5:1 


19.2:1 


4.25 


4.25 


3.25 


38.8 


35.8 


37.6 


Semi-elliptical 


Full floating. 


MacPherson 


leaf springs, 


leaf springs. 


strut type, inde- 


solid axle, hy- 


solid axle 


pendent coil 


poid gear 




springs 


Semi-elliptical 


Full floating. 


Semi-trailing 


leaf springs, 


leaf spring 


arm, indepen- 


solid axle, 


solid axle 


dent torsion 


hypoid gear 




bars 


1.1 


N/A 


0.79 


None 


None 


None 


Diesel fuel. 


Catalyst 


SEEC-T- 


fuel injection 




52.0 


27.0 


33.0 


54 0 


36 0 


41 5 


380 


15.0 


31.0 


26 0 


28.0 


22 5 


5000 lb. 


5000 lb. w/750 


500 lb. w/50 lb. 




lb. tongue load 


tongue load 




max. 


max. 


Power 


Manual 


Power 


Disk/drum 


Drum.drum 


Disk/drum 


327.0 


276.0 


211.3 


19.0 


15.5 


1 1.9 


Behind rear 


Behind rear 


33.6' ' 


seat: 62.0 


seat: 8.4 




26 0 


28 0 


22 5 


3956 


2800 


2190 


54'46 


55(45 


58'42 


$7537 


$4299 


$4149 


$8492 


$6813 


$4250 


29 0 


10.6 


24.5 


N/A 


22 2 


N/A 


44.0 


12 9 


30.5 


127.0 


141.0 


1290 


160.0 


110.0 


70.0 


90.0 


100- • 


87.0 


124 


75 


172 


157.0 


127.0 


136.0 


120 0 


140.0 


120.0 


88.0 


95.0 


100- 


533 


267 


303 


76 dBA 


73 dBA 


72 dBA 


49.9 


51.3 


51.3 


24 6 


25 7 


25.0 



Brake swept area (sq. in.) . 

Fuel tank (gal.) 

Trunk space (cu. ft.) 

Liltover height (in.) 

Curb weight (lb.) 

F/R weight distribution (%) 



TEST RESULTS 

Acceleration 0-60 mph 

(sec ) 

Acceleration 0-80 mph 

(sec.) 

Acceleration 25-70 mph 

(sec.) 

Brake test (cool) 

Stopping distance (ft ) 



Brake test (hot) 
Stopping distance (ft.) 



Interior noise 



TEST CONDITIONS: Ambient temperature 58 F; relative humidity 
42 percent; barometric pressure 29.8 inches. 

'Subaru exhaust emission control technique 
"54.2 cu. ft. w/rear seat folded down 
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Why should you spend $395 
for a can of motor oil? 




Introducing Mobil 1 
synthesized engine lubricant. 
Ifs better than conventional oil, 
no matter how you drive. 



It's a whole new lubrication generation: A 
unique multiviscosity fluid made with synthesized 
hydrocarbons from a patented Mobil process. 

It can work magic for your engine. Here are 
seven reasons why. 



Better engine protection. 



Mobil 1 protects valve trains, gears, piston rings 
and cylinders better than ordinary oils. It's a per- 
formance reserve you can count on. 

To prove it, we put Mobil 1 in a fleet of highway 
patrol cars for 12,000 miles. Then, we tested that 
used" oil against conventional motor oil in a Pinto 
engine at 3000 rpm for 150 hours. Even after all its 
previous use, Mobil 1 protected like brand-new or- 
dinary oil. 

C 1976 M06.I Oil Corporat ion. 



Better high-temperature performance. 

If you drive fast and hard, you'll find Mobil 1 
won't thicken and form deposits to the extent ordi- 
nary oil does. 

We proved it in the Olds IIIC "SE" high-tem- 
perature-high-load test (3000 rpm, 100 HP, 300° F 
oil). Ordinary oils are tested for only 64 hours. But 
we had to double the test length to get even a sig- 
nificant viscosity increase with Mobil 1. 

Faster cold starts. 

Down where even antifreeze turns to mush, 
Mobil 1 helps your engine start quickly. Ordinary 
oils are so thick at - 20° F we can't measure their 
viscosity. Mobil 1 still flows at - 50° F. 

Cleaner intake system. 

Because it's so stable, Mobil 1 forms less de- 
posits on intake area and valves. In a cyclic test on 
a 6-cylinder, 250-cu.-in. Chevy engine, Mobil 1 gave 
78% less buildup on intake valves than conven- 
tional oil, after 200 hours of testing. 

Less oil consumption. 

Mobil 1 isn't used up as fast as ordinary oils. 
(Providing your engine is in good mechanical con- 
dition.) In city and highway fleet tests, Mobil 1 cut 
oil consumption by as much as 25%. This means 
a cleaner exhaust stream. 

A cleaner engine. 

A lot of people say it. We can prove it. Our ex- 
clusive detergent additive package is why. Even 
after 384 hours-double the standard length -in 
the Ford VC test, Mobil 1 came up better than ordi- 
nary oil standards in every way. Less sludge and 
varnish. No oil ring or screen clogging. No ring 
sticking. 

Better mileage. 

You can get more miles per gallon, too. Up to 
10 miles per tankful for the average car. Sure, you 
know a million ways to boost your mileage; here's 
a way to get a little bit more. 

That's the Mobil 1 story. And now you know 
why it's worth up to $3.95. Or even more. 

M@bilU 

The oil that saves you gas. 



New Datsun F-IO, 

F WD and 
highmpg 





Specifications 



Transversely mounted engine is shown 
in cutaway drawing, top. Station-wagon 
and hatchback versions are available. 
Both feature high liftover, making load- 
ing and unloading baggage an extra ef- 
fort, as author Dunne discovers in photo 
at center right. Spare wheel is stowed 
beneath the trunk floor. 



Datsun F-10 

Overall length 155.5" 

Overall width 59.8" 

Overall height, coupe 51.8" 

Overall height, wagon 53.7" 

Wheelbase 94.3" 

Front track 50.4" 

Rear track, coupe 49.0" 

Rear track, wagon 50.2" 

Curb weight, coupe 1970 lb. 

Curb weight, wagon 1950 lb. 

Fuel capacity, coupe 10.6 gal. 

Cargo capacity, coupe 15.7 cu. ft. 

Cargo capacity, wagon (rear 

seat up) 34.0 cu. ft. 

Cargo capacity, wagon (rear seat 

folded) 52.6 cu. ft. 

Engine type 4-cylinder inline 

Displacement 1400cc/ 85.2 cu. in. 

Horsepower 80 at 6000 rpm 

Torque 83 at 3600 rpm 

Compression ratio 8.5:1 

Emission-control systems: Catalytic convert- 
er, air pump, dual idle compensator, exhaust- 
gas recirculation, electric fan for carburetor 
heat, automatic choke. 



By JIM DUNNE 

Datsun has two more models to 
throw into the U.S. small-car mar- 
ket: the F-10 hatchback coupe and 
station wagon. They feature the 
same low fuel consumption as the 
B-210, but are unique in offering 
front-wheel drive, a first for Datsun 
in this country. 

The coupe is about the same size 
as the B-210, but because of front 
drive, has a longer wheelbase and is 
slightly shorter overall— 155.5 inches 
compared with 163 inches for the 
older model. The wheelbase is 94.3 
vs. 92.1 inches. The F-10 uses the 
same high-efficiency 1400cc four- 
cylinder engine and gets 40 mpg- 
plus in the EPA highway ratings. 
City driving rates 29 mpg. 

Next to fuel economy, the big 
story is the drive train. The coupe 
has a five-speed manual transmis- 
sion, while the wagon has a four- 
speed manual. Datsun is not yet of- 
fering an automatic in these cars. 
Final drive gear on both transmis- 
sions has a 1:1 ratio, which seems 
a contradiction on the five-speed, 
since fifth gear could easily be built 
as an overdrive. The result would 
be even better highway fuel econ- 
omy. 

Datsun officials point out, how- 
ever, that the gear ratio in the rear 
axle is a more economical 3.45:1, 
which gives better fuel economy 
than the B-210 and also improves 
ride quietness at highway speeds. 
The B-210 has a 3.89:1 axle ratio. 

On the coupe, all four wheels are 
independently sprung. Front wheels 
have strut suspension with coil 
springs, while trailing arms with coil 
springs are used in the rear. The re- 
sult is a soft-riding car that adapts 
itself well to different road surfaces. 
But during a familiarization run on 
rough roads I noticed considerable 
mechanical noise coming from the 
rear suspension. It was not evident 
in the station wagon. 

The same strut-type front suspen- 
sion is used on the wagon. But the 
rear suspension is a solid-beam type 
that's much stiffer, and it's less for- 
giving on rough surfaces. The likely 
heavy-duty use of the wagon dic- 
tates the more rugged design. 

Datsun has put special emphasis 
on controlling noise. While no in- 
strumented tests were conducted, I 
did notice less road noise and an 
absence of wind whistle inside the 
coupe. Combined with a tightness 
of body and suspension, this made 
for a pleasantly quiet ride on smooth 
roadways, notable in a car of this 
size and price— in the mid-$3,000 
range. UH 
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the weak side, the extra springs big surprise., 
are just the ticket— front and 



What makes your car sag or together to keep your car on an 

sdroop? Heavy loads? Weak even keel.„ 

gsprings? Both? Monroe's Load- And if your car's springs are on 

JLeveler Stabilizing Units* can the weak side, the extra springs 

Dgive your car a. real lift. are just the ticket— front and 

They're basically a Monroe rear. They'll give your-car extra 

tieavy-duty shock absorber support through the corners and 

wrapped m a steel coil spring. the bumps. : 

If you carry heavy loads, the We're the people that invented 

gshock and the spring work Load-Leveler Stabilizing 



Units. But inasmuch as^Monroe's 
first in shocks, and has been for 
years, that should come as no 



>pring Tonic 




We've got the tine for 



If you've got a van, 
pfckup,RVor4-WD, 

GoodyearTruckirf 
Tires can make 
a big difference in 

handling, ride 
and MPG. 

You may get along just fine on ordinary truck 
tires, if you only use your van, pickup, RV or 
4-WD for hauling cargo. 

But you don't just haul cargo. You travel. 
You run errands. You go fishing. You explore. 

You need Goodyear Truckin' Tires that do 
more than just haul heavy loads. 

Come to Goodyear for extra MPG from truck 
radials, with ride- smoothing polyester cords and 
tough steel belts. 

Come to Goodyear for wide-profile 
performance tires, for non-flat-spotting RV tires, 
for long-wearing fiberglass-belted pickup tires. 

Come to Goodyear for the newest 4-WD tire 
and tread designs. 

If you own any one of eight different light 
truck vehicles, our tire-selection table will help 
you find the Goodyear Truckin' Tire that's right 
for you. 

Find your tire. Then see your Goodyear 
Dealer. Start enjoying the difference the right 
Goodyear Truckin' Tire can make. 

What a difference a ti re makes. 

good/year 

LIGHT TRUCK TIRES 



Find 
yourself. 



big pickup 



sporty van 



family van 



mini-motor home 



motor home 








The G las - Guard Tire. 

Fiberglass belts help 
guard a strong, bias-ply 
nylon body. Good traction, 
long wear. Quiet tread. 



X 



X 



X 



X 



X 



X 



X 



X 







your kind of trucking 




ustom Flexsteel LT 
adial. Goodyear's best 
ir extra MPG on long 
ns. Steel-belt 
otection, easy-riding 
ilyester. 



X 
X 
X 
X 
X 

X 
X 



The Cushion Miler Tire. 

For quiet, comfortable 
traveling especially for 
motor homes and other 
recreational vehicles. 
Non-flat-spotting, 
smooth ride. 



X 



X 
X 
X 
X 



The Goodyear 
Customgard GT Radial 
Tire. Wide-profile 
Flexten-belted radial auto 
tire, for vans and pickups 
up to 6,000 SVWR* 
Outlined white letters. 

' Grass Vehicle Weigh! Rating 



X 



X 



The Goodyear Custom 
Xtra Grip Tire. Deep- 
biting lugs and a wide, 
flat tread to take you 
through mud and snow. 
Excellent stability. 
Minimum road noise. 
Also in "Wide Tred," 
and "Super Single." 



X 
X 



The Goodyear Tracker 
AT Tire. Tough 4-WD 
tire for on and off the 
road. Good highway 
traction. 



X 



The Wrangler RT Tire. 

On-road, off-road 4-WD 
tire. Handles mud, snow, 
sand, rocks and stumps. 



X 



now electrical testing is easier 

NEW 
METERLESS 
TESTERS 

LEDs light up for 
fast, easy readings 

• no meter scales 
to puzzle over 

• no meters to 
break 

• just right 
for tests 
in home, 
car, RV, 
cycles, 
boats, 
etc. 

• handy 
fist 
size 
8"x1%" 
x1" 



blow • 
proof 
drop • 
tested 

light • 
weight 
50" reach • 
tip to tip 



SEA, ROAD & 

HOME TESTER™ 

All the tests you need to check generators, alter- 
nators, batteries, power lines, fuses, sockets, 
switches, relays, coils, heaters, motors, power sup- 
plies, transistors, even trace circuits. Tests AC and 
DC Voltages (6v, 12v, llOv, 220v), Continuity, Po- 
larity, even shows the "hot" side of AC lines. 5 
bright red LEDs light up to give you fast answers — 
no more studying complex meters. Tough plastic 
case houses solid-state integrated circuitry and or- 
dinary 9v battery (not supplied). Hundreds of uses 
on cars, boats, RVs, and at home. Order yours today. 






EVERYMAN'S 
CIRCUIT TESTER ™ 



Handier than a meter, easier to use. 
Single LED signals all 3 tests. Volt- 
age presence (4v to 600v, AC or DC), 
Polarity, and a Continuity test that 
won't blow even if voltage is pres- 
ent. Hi-impact plastic case houses 
the solid-state circuitry and ordinary 
9v battery (not supplied). Buy it as- 
sembled or easy-build kit. 



------- Mall Your Order Today • 

E/B/A Marketing Dept. SA 

Box 727, St. Joseph, Mich. 490SS 

Yes, send my Meterless Testers order below. 

Sea, Road & Home Tester @ $22.95 + $1 shpg. 

Everyman's Circuit Tester @ $11.95 +$1 shpg. 

Kit form Everyman's Tester @ $8.95 +$1 shpg. 

Amount enclosed $ Check or money 

order, no CODs. (Mich, residents, add Sales Tax.) 

Charge It: ( ) BankAmericard ( ) Master Charge 
Exp. Date Interbank # 

Card # 



1 Name 



I Address . 



please print 



I City. 
I 



State 



_ Apt. #_ 
Zip 



Braided composite 
fishing line 

...is it 'so long' to monofilament? 



The braid is back in fishing line. 
And it's back as a spinning line. 
Cortland's new Polyspin is no ordi- 
nary braid, however. It's a whole 
new concept in fishing line, devel- 
oped by Cortland's head research 
scientist, Dr. E. P. Scala. Polyspin, 
says Dr. Scala, is braided nylon 
fibers combined with a matrix of 
resins. This makes it a fiber-resin 
composite, much like those super- 
strong graphite-epoxy composites 
[PS, Apr. '75]. In Polyspin, how- 
ever, the resin matrix doesn't com- 
pletely saturate the braided fibers 
of the line. That would make the 
line too stiff. In fact, when I ex- 
amined Polyspin under a micro- 
scope, no matrix was visible at all. 
But something is there, binding all 
those fibers together. You can feel 
it in the slight stiffness and the 
homogeneity of the line. Just what 
that matrix is, they won't say. 

Cortland turned to the composite 
approach for a good reason. Modern 
mono has been improved about as 
much as possible. "Composites give 
you another dimension in material 
to work with, new variables," says 
Dr. Scala. 

I've tested Polyspin, both in 
actual fishing and in my shop. Out 



on the water it handled just about 
like a high-grade mono— with one 
improvement: It has much less 
tendency to take a set on your reel's 
spool. When you cast, it lays out 
nicely, with none of the corkscrew 
coils you can get with mono. 

In my shop I tested Polyspin for 
tensile strength, knot strength, and 
diameter, just as I did with mono- 
filament lines [PS, June]. Results 
for 10-pound Polyspin: Tensile 
strength: 11 pounds, eight ounces. 
Knot strength: Seven pounds, 12 
ounces. Diameter: 0.035mm. Again, 
these figures compare with those of 
a top-grade mono. 

The diameter seems high at first, 
but there's a bit of a hitch here. 
Being braided, Polyspin doesn't 
hold a round cross section the way 
mono will. On your spool it will 
mush down slightly, conforming to 
the space around it. As a result, it 
packs neatly on a spool and you'll 
find you can fit as many yards of 
Polyspin on your reel as you can 
of a mono with a smaller diameter. 

I also tested Polyspin against Du 
Pont Stren for casting distance. 
After measuring 10 casts with each 
line I could detect no advantage for 
either.— A.J. Hand 




Cortland Polyspin is a new braided line developed for 
spinning reels, but it's good on revolving-spool reels, too. 
Comes in tests from four to 30 pounds. Price: about the 
same as for a premium monofilament. Knots for Polyspin 
are the same ones that work best with mono. Improved 
clinch knot tied with 10-pound Polyspin is shown at left. 



MicrOCam -lightest smallest 
electronicTVcamera 



As TV cameras shrink, their 
versatility expands. The new 
Microcam has been scaled 
down to the size of a hand- 
held movie camera without 
sacrificing the picture quality 
of a studio camera. 

The eight-lb. Microcam is 
half the size and weight of its 
forerunner, the Minicam, and 
it's less than half the cost, with 
a price tag of under $30,000. 

The Microcam operates on 
only 22 watts. That means a 
three-lb. electronic hip pack, 
attached to a battery belt, can 
replace the cameraman's fa- 
miliar heavy, bulky backpack. 
In emergencies, the Microcam 
can operate on flashlight bat- 
teries. With eight pounds of 
lithium D batteries in the belt, 
the Microcam can operate con- 
tinuously for 40 hours. 

Built-in filters monitor color. 
This sharpens the image and 
frees the camera operator from 



color balancing and other man- 
ual tasks. 

The camera's output can be 
either videotaped or transmit- 
ted directly back to the studio 
and broadcast live. Since the 
Microcam is so light and easy 
to handle, some TV news- 
gathering operations may give 
up film cameras entirely and 
switch to making videotapes 
on location. That would elimi- 
nate the necessity for film pro- 
cessing, speeding up the whole 
news-reporting process. 

Microcam's commercial 
broadcasting debut is set for 
the Democratic National Con- 
vention in July. The light- 
weight camera is expected to 
boost job opportunities for 
women in the male-dominated 
broadcasting field. Its develop- 
er is Thomson-CSF Laborato- 
ries, Stamford, Conn., in coop- 
eration with the CBS televi- 
sion network.— Susan Bronson 




This can be 
a real help. 

Meet STP Carburetor Cleaner. 
A spray. Its needlenose can get 
into tough places-to help clean 
throttle plate, choke, linkage, and 
the PCV valve. The varnish and gum 
can actually dissolve before your 
eyes. STP Carburetor Cleaner. 
Could be what you need. 
Right now. gyp 

Carburetor Cleaner 



A dirty 
carburetor 

can be 

a real 

problem. 



Copyrighted material 
JULY 1976 | 45 





Product of a proud land 




Tobacco. It's as proud a part of the American tradition as 
Mt. Rushmore. At Liggett & Myers, weVe made an extra long 
cigarette with a taste worthy of that tradition. The rich, mellow, 

distinctively smooth L&M Super Kings. 





Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



L&M's Camera Offer. 

Picture the Proud Land 
with Kodak's HawkeyeTele-Instamatic Camera. 




Please send me ol Kodak's HawkeyeTele-Instamatic™ Camera (s) at $24.66 

each. I enclose $ plus the bottom panels from 2 packs of 



1 



ONLY 




L&M. (Please include State and Local Sales Tax where applicable.) Mail with check or 
money order payable to L&M Camera Offer, PO. Box 9152, St. Paul, Minnesota 55191. 



I $2466 



NAME . 



ADDRESS- 



CITY _ 



-STATE. 



.ZIP- 



L 



Otter void 10 persons under 21 years ol age Good in U.S. only except where prohibiled, licensed, 
taxed, or restricted by law. Oiler expires December 31. 1976. Allow six weeks tot shipment. 
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Now. for the first time ever at this price,,! 
you can buy Kodak's Hawkeye Tele— 
Instamatic™ Camera A pocket-size cam-i 
era that takes both regular and telephotcc 
pictures. Featuring 2 built-in lenses, as 
handyflipflash unit, automatic viewfinder> 
"soft-touch'' shutter release and conven-i 
ient film cartridges. Easy to carry, easyy 
to use— at a very easy price. 
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PS Whats News 



Our cover picture shows the biggest 
photographic news item since the intro- 
duction of Polaroid's SX-70 [PS, Jan. 73]. 
We got our hands on one of the first new 
Kodak EK6 instant-picture cameras later 
than our normal deadline for the July 
cover. We received the camera about 
noon. After several of us had shot a num- 
ber of pictures with it, we decided the 
news was important enough to rush it into 
July so you could read about it at about 
the same time you began seeing it in your 
favorite camera store. We drafted one of 
our staff members, Elizabeth Bendall, to 
pose with the camera, shot the cover 
picture, and sent it to the processor that 
afternoon. We had several days more to 
give the camera a thorough workout be- 
fore Ev Ortner wrote his report beginning 
on page 54. 

Man-powered aircraft 

"Who will take aviation's richest prize?" 
asked an article in Popular Science of 
February, 1974. That prize is still unwon. 
In 1960, British industrialist Henry Krem- 
er offered £5000 to the first person to fly 
a man-powered aircraft over a figure- 
eight course around two markers a half 
mile apart. Kremer upped the ante to 
£10,000 in 1967 and to £50,000 in 1973. 
Although some 15 man-powered aircraft 
have been constructed and flown since 
1961, no one has even attempted to fly 
the Kremer Prize course. The task seems 
almost impossible. However, lured by 
the prize money, people continue to build 
man-powered planes. 

Latest to fly is the Olympian, built by 
brothers Joseph and Clarence Zinno. On 
April 21, 1976 — in a man-powered flight 
hailed by the press as the first in U.S. 
aviation history — Joseph A. Zinno, a 52- 
year-old retired USAF colonel of Center- 
dale, R.I., pedaled his craft into the air on 
a five-second flight that carried him less 
than 100 feet, reaching a height of about 
12 inches above the ground. A single- 
seat monoplane built of balsa and alu- 
minum, the Olympian has a span of 78 
ft., 6 in., is 21 feet long, and weighs 
about 150 lb. The plane represents an 
investment of over 7000 man-hours and 
about $5000. Zinno plans further trials — 
and maybe someday a crack at the Krem- 
er Prize. 

Did you know? 

It took only 30 years for television to come 



to rival both the telephone and automo- 
bile in worldwide popularity. Based on 
latest statistics available, there are esti- 
mated to be 364 million TV sets in the 
world, compared with 360 million tele- 
phones and 300 million autos and trucks. 
Commercial television began in 1946, the 
telephone got its start 100 years ago, and 
the auto has been around for about 80 
years. I remember one of my physics 
profs telling me that TV would never be 
anything but a rich man's toy. 

GM's rotary engine 

Although the introduction of GM's ver- 
sion of the Wankel engine [PS, Apr. '74] 
was postponed, the project is not dead. 
Research continues. Progress has been 
made in the last year in reducing hydro- 
carbon emissions without compromising 
fuel economy. But not enough, yet, to 
meet anticipated federal standards. A 
series of test engines was designed, built, 
and put through paces to study the effect 
of variations in engine geometry on 
hydrocarbon emissions. The geometry 
providing the best fuel economy and low- 
est emissions resulted in the largest 
engine-package size. Conversely, the 
smallest package-size configuration gave 
the poorest emissions and fuel economy. 
All gave lower oxides of nitrogen emis- 
sions than comparable piston engines. 
Research continues. 

Once more : the greenhouse effect 

Seldom has a subject in this column 
generated such interesting mail as the 
two earlier discussions of the greenhouse 
effect. Comment has ranged all the way 
from that of a man who thought I was 
saying that greenhouses don't work (I did 
not), to a highly technical discussion 
from an infrared physicist who personally 
had run transmission curves for window 
glass and sodium chloride. He sent along 
graphs showing that the reader I quoted 
in my May column was wrong in stating 
that rock salt and window glass would be 
equally opaque to reradiation from warm 
objects inside the greenhouse. Letters 
from other scientists assure me that 
glass does indeed act as a one-way trap 
for radiant solar energy. They talk of 
recent work on solar/thermal systems 
incorporating the performance-enhanc- 
ing technique of selective absorption. No 
argument. No one quarrels with the fact 
that there is such a thing as radiative 



trapping or selective absorption. In care- 
fully engineered systems operating at 
temperatures substantially higher than 
those found in a greenhouse, selective 
absorption may be dominant. But should 
we continue to call this the "greenhouse 
effect" if selective absorption accounts 
for only a small portion of the heat gain 
in an ordinary greenhouse? Professor 
Wood, in the article I referred to in May, 
said he published his note to "draw at- 
tention to the fact that trapped radiation 
appears to play but a very small part in 
the actual cases with which we are famil- 
iar." Another scientist wrote to me: 
"Under most conditions the radiative 
trapping effect of glass is quite impor- 
tant." With many laymen becoming inter- 
ested in harvesting solar energy on a do- 
it-yourself basis, and many new materials 
becoming available, it is of more than 
academic interest to know just how im- 
portant radiative trapping is for low- 
technology devices. As still another sci- 
entist wrote to me, "It is high time that 
this matter be settled scientifically." If 
anyone has acquired numbers from actu- 
al experiments, I'll be pleased to publish 
them in a future column, with attribution. 
Incidentally, I do not ordinarily publish 
correspondents' names unless they give 
me specific permission to do so in their 
letters. 

Energy from the sea 

While the U.S. government has yet to 
show any enthusiasm for wave power, 
the British government has said it will 
spend the equivalent of $1.8 million over 
the next two years to find out if sea 
waves can be used to generate electric 
power economically [PS, May 75]. Brit- 
ish scientists at the Department of Energy 
now believe that wave power holds more 
promise than tidal power. The Salter 
vane system and the wave pump de- 
scribed in our article are among the four 
devices being investigated. The scien- 
tists estimate that it would take 10 years 
to develop and build a prototype genera- 
tor after they had decided which scheme 
was most promising. 
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Solar 

architecture 

-it's more than putting 
collectors on the roof 



Energy-conserving design 
and construction are 
prerequisites for solar homes. 
Here's a sampling 

By RICHARD STEPLER 

Little Compton, R.I. 
The March fog lay thick around 
Junius and Louise Eddy's con- 
temporary home. I was talking with 
the Eddys in their new solar-heat- 
ed addition, behind the ductwork 
that led to and from the solar col- 
lectors on the addition's sloping, 
south-facing facade. Suddenly, there 
was the sound of an electrical con- 
nection being made, and a heavy, 
muffled rumble as a powerful fan 
began moving air from the collec- 
tors to a rock-filled storage vault 
beneath our feet. 

"We're collecting!" exclaimed 
Louise. 

In spite of the heavy fog that 
had blanketed the Rhode Island 
coast all morning, the Sunworks 
air- type solar collectors had accu- 
mulated enough of the sun's heat 
to cause the system to actuate it- 
self for a few minutes' collection. 

I was visiting the Eddys as part 
of a trip that would take me to 
see solar homes scattered around 
the Northeast. Solar energy has 
clearly moved out of the laboratory 
and into homes [PS, Mar. '741. 
Manufacturers have been selling 
off-the-shelf hardware for more 
than a year [PS, Mar. '75]. 
Now I wanted to see practical ap- 
plications—talk with architects who 
design solar homes and the people 
who live in them. 

Not that solar homes are strict- 

Continued 
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New Hampshire farmhouse, 
with BeadwaM addition 



Rhode Island contemporary 
with air-type collectors 



Passive solar in New 
Hampshire with Beadwall 



Oklahoma contemporary, 
with liquid-type collectors 



Vermont vacation home, 
with Grumman collectors 




OE-M El 



Insulated attic, with 14 waterbeds, 
is heat storage for renovated farm- 
house. Architect Bruce Ellis (here) chose 
Beadwall as collector for simplicity, low 
cost. System operates automatically via 
heat sensors, thermostats. 





; "* ~* BEADWALL 



OPEN DURING SUNNY 
COLD PERIODS 
CLOSED DURING 
SUNNY HOT PERIODS 
AND DURING 
SUNLESS PERIODS 
( NIGHT, CLOUDY I 



MASONRY 
WALL 




3 Passive approach is typified in 
TEA's partially underground house. 
Entire house acts as storage, collecting 
heat that comes through windows. Bead- 
wall panels. Only moving part of system: 
tiny polystyrene beads blown into or 
sucked out of panels. Architect Doug 
Coonley points out PVC manifold be- 
neath panels. Cutaway shows air move- 
ment: Cool air enters at bottom, rises by 
natural convection, exits at top. Masonry 
wall behind panels can reach 100°. 
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2 Sun works air-cooled collectors— 
378 sq. ft.— provide space heating 
for 2000 sq. ft. of living space. Domes- 
tic hot water is supplied by a separate 
system, which uses three (63-sq.-ft.) 
Sunworks liquid-cooled collectors, op- 

ly an east-coast phenomenon. Iron- 
ically, I talked with an architect 
who is busy designing solar homes 
in oil-rich Oklahoma. And on the 
west coast, Joe Zmuda checked out 
Interactive Resources, Inc., a mul- 
tidisciplinary team of engineers and 
architects that is designing and 
building solar homes in California. 
Turn the page for his report. 

One fact became readily apparent 
in our research: Going solar means 
a radically different approach to 
housing. The architects we talked 
with all agreed that solar homes 
should be designed from the ground 
up to be energy conserving, as 
opposed to conventional housing, 
which conquers the environment 
with relatively massive doses of en- 
ergy. 

Bruce Anderson, president of 
Total Environmental Action (Har- 
risville, N. H.), a group of archi- 
tects working at practical applica- 
tions of solar and wind energy, put 
it this way: "I really hate to talk 
about applying solar to houses de- 
signed to FHA standards. For ex- 
ample, a typical FHA home— three 
bedrooms, 1400 sq. ft.— would take 
from 500 to 700 square feet of col- 
lectors to save half the heating bill. 
The same size home, designed to 
be energy conserving, would cut 
energy requirements by 50 percent 
and would need only 250 to 350 
square feet of collectors to provide 
half its heating requirements." 

Home sweet collector 

How is a solar home designed 
to be energy conserving? 

• Solar homes are designed and 
oriented to serve as collectors them- 
selves. They admit winter sun and 
are sheltered from prevailing win- 



erating on thermosiphon principle — 
warm water rises and cooler water falls. 
Water and antifreeze solution circulates 
from collectors to heat exchanger in a 
storage tank located two feet above col- 
lectors. Electric water heater is backup. 

ter winds. In summer months, they 
exclude the sun and have provi- 
sions for natural cooling. 

• They have few or no windows 
on the north side. Most glass area 
—double or triple glazing— is on 
the south-facing facade. 

• They have extra insulation in 
walls and attic. 

• Earth may be back-filled to 
partially or completely cover north, 
east, and west walls. 

• Heat lost through windows at 
night is cut by insulating shutters 
—or drapes. 

• The amount of cold (or warm) 
air entering the house when doors 
are opened is reduced by airlock 
entries (see PS, Sept. '75 for dou- 
ble-door vestibules you can build 
for your own home) . 

• Air infiltration is minimized 
by careful construction, and by 
caulking and sealing all measurable 
air leaks. 

• Solar homes have close-in, 
multistory floor plans rather than 
sprawling, single-story designs. 

These energy-conserving features 
obviously place design constraints 
on solar homes. But architects are 
meeting the challenge in varied and 
exciting ways. 

Subterranean living 

One way to protect a home from 
cold winter blasts and keep it cool 
in summer is to build it under- 
ground [PS, June '74] or par- 
tially underground [PS, Dec. '75, 
and box, overleaf]. An under- 
ground house has drawbacks, 
though: little or no direct sunlight 
admitted and no provision to inte- 
grate solar collectors with the struc- 
ture. 

A partially underground house, 
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however, can have windows and 
solar collectors on a south-facing 
facade, while north, east, and west 
walls are completely or partially 
covered with earth. Such a home 
is the one designed by Architect 
Doug Coonley of Total Environ- 
mental Action ( #3 on the preced- 
ing page). This house is its own 
solar collector and heat-storage sys- 
tem. Explains Coonley: 

"Windows and collectors admit 
sunlight, and the heat is stored in 
the four-inch-thick concrete floor 
and foot-thick concrete walls. The 
walls are insulated on the outside 
with two inches of rigid styrofoam 
insulation, and act as a heat-stor- 
age mass." 

The vertical solar collectors al- 
ternate with windows on the south 
wall (see photos). Called Bead- 
wall (developed by Zomeworks 
Corp.) , the collectors consist of two 
sheets of translucent fiberglass-re- 
inforced plastic separated by an 
air space. At night or during cloudy 
periods, tiny polystyrene beads are 
blown from drums in the garage 
into the air space by vacuum-clean- 
er motors. This makes the panel 
an efficient insulator, holding heat 
inside the house. When the sun is 
shining, the beads are sucked out, 
back to the drums. The empty 
panel lets the sun heat the masonry 
wall behind it (see drawing). 

Other features of the house: nat- 
ural cooling by venting from the 
shaded north side; insulating shut- 
ters for doors, windows; airlock en- 
try through the garage; domestic- 
hot-water preheater— 75 feet of 
PVC embedded in collector wall; 
two Austrian wood stoves to pro- 
vide backup heat for the house. 

The house— three bedrooms, 2000 
sq. ft.-cost $52,000 to build, in- 
cluding $5000 in design fees. Coon- 
ley estimates that the energy-sav- 
ing features and solar components 
added $5000 to $7000 to the cost. 
The Tyrrells, the owners, figure 
they'll get back the extra invest- 
ment in reduced operating cost over 
the life of the mortgage. 

Down on the farm 

Beadwall is also being used in 
an addition to a renovated farm- 
house near Concord, N.H. (#1 on 
preceding page). Architect Bruce 
Ellis of Concord designed the home 
with TEA advising. "I looked at 
other solar systems," says Ellis. 
"They were too complex. I just 
wanted to heat space." 

And the system he and TEA de- 
vised is simple: Beadwall panels 
cover most of the addition's slop- 

Continued 



4 Space heating for Oklahoma home 
is provided by pumping hottest wa- 
ter from 2000-gal. storage tank through 
fan-coil heating unit. Fan blows air 
across coils into ducts to distribute heat 
to house. Electric boiler comes on in 
stages to maintain water at 95° if need- 
ed. System is direct, circulating the stor- 



5 Aluminum-corrosion problem is 
eliminated with special distilled- 
water/antifreeze solution, claims Grum- 
man. Fluid circulates through collectors 
to heat exchanger in storage tank, which 
supplies 45° to 80° water to the heat 
pump. Oil furnace is backup. When 80° 



age medium— water— through copper 
collectors. Domestic hot water is pre- 
heated in storage tank. In summer, stor- 
age is 800-gal. section of tank so that 
higher storage temperatures — at least 
195°— can be maintained to supply heat 
source for lithium-bromide AC unit 
(dotted lines on schematic). 



storage temperature is reached, domes- 
tic hot-water preheater is actuated. [See 
also PS, May '76, page 104 for sche- 
matic of Grumman's solar hot-water sys- 
tem.] Solar heating system is sized to 
provide 50 percent of the home's hot- 
water and space-heating requirements. 
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A solar home you can build 




Combine the efforts of architect Mal- 
colm Wells; solar pioneer Harry 
Thomason; Edmund Scientific, the 
mail-order company; and Bob and 
Nancy Homan, enthusiastic new so- 
lar-home owners: The result is an 
ecologically sound, practical solar- 
heated home that anyone can buy 
plans for and build. 

Architect Wells is an advocate of 
architecture that has minimal site 
impact. The home he designed for 
the Homans (see photos and draw- 
ing) is located on a gentle south 
slope, with a dense grove of pines to 
the north to shelter it from winter 
winds. The roof is covered with a 
layer of earth and mulch, planted with 
vegetation native to the area. This re- 
turns the site in part to its natural 
state, adds insulation, reduces rain 
runoff. 

Thomason solar collectors run the 
length of the home's sloping, south- 
facing facade; water circulates from 
them to a tank buried in a rock stor- 
age bin. Air is blown through the 
rocks, picks up heat the rocks have 
absorbed from the tank, and is ducted 
to the living area. [See PS, Mar. '74, 
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for description of Thomason's home.] 
The Homans' house is divided in- 
to two areas: day activity (kitchen, 
dining and living rooms, and studio) 
and night activity (bedrooms). The 
solar-heating system has two blow- 
ers, one for each zone, so that each 
can be heated to different tempera- 
tures. 

The Homans have been living in 
the house for a year. I asked Bob how 
it was working. "We're very 
pleased," he said. "We figure we're 
getting 85 percent of our heat from 
the Thomason system." 

He adds that they've spent $60 on 
oil for backup heating — and that heat- 
ing with oil alone has been estimated 
at $750. Even considering the extra 
expense for solar ($5500 out of a to- 
tal $60,000 for the house), it adds 
up to impressive savings. 

All this is great for the Homans, 
but how about the rest of us? That's 
where Edmund Scientific (700 Eds- 
corp Bldg., Barrington, N.J. 08007) 
comes in. They've published a book 
($24.95) with detailed drawings your 
architect can work from. A license to 
build the house is $40. 



ing, south-facing roof. When it's 
sunny, a heat sensor located be- 
hind one of the panels causes the 
beads to be vacuumed out of the 
panels via PVC pipe to storage 
drums elsewhere in the attic. (Col- 
or photos show panels both filled 
and empty. ) 

The attic is the heat-storage 
"tank." It's heavily insulated-10 
inches in the roof, 12 inches be- 
tween the attic and the living space 
below. Fourteen waterbeds (not for 
sleeping), holding 21,000 gallons 
of water, cover the attic floor, ab- 
sorbing and storing heat. When 
heat is needed, a fan draws air 
from the attic and distributes it 
via ductwork. An air return in the 
attic floor completes the cycle. Ellis 
figures there's enough storage for 
three cloudy days before the back- 
up system— the farmhouse's exist- 
ing oil furnace— would be needed. 

Going solar added about $8000 
to the cost of the renovation, most- 
ly in extra structural members to 
support the water, and for the added 
insulation: 2x6's in walls and 2xl2's 
for roof framing. 

The sun will provide about half 
the energy needed to heat the house, 
or save $600 of a $1200 annual 
cost for fuel oil, Jackson Freeze, 
owner of the house, told me. In 
addition, Dr. Freeze figures he'll 
save between $450 and $500 an- 
nually in real-estate taxes because 
of a special deduction the City 
of Concord allows for solar heat- 
ing systems. It works out to a pay- 
back period of eight to nine years 
—at present oil prices. 

Solar addition 

The Eddy house in Rhode Is- 
land demonstrates another approach 
to solar retrofitting (*2 on color 
pages). The existing home is all- 
electric, but poorly constructed. 
"Air infiltration was incredible," 
says Junius Eddy, "so much so 
that on extremely cold and windy 
days, we couldn't maintain an in- 
side temperature above 54°. And 
our electric bills were running from 
$300 to $400 a month." 

The Eddys asked designer Trav- 
is Price to build an addition that 
would be solar heated. In winter, 
when they needed less room (no 
visiting children ) , they would heat 
only this addition, plus three rooms 
in the existing home. 

"The addition is extremely well 
insulated," says Price, "with three 
inches of sprayed polyurethane on 
the foundation, 3y 2 inches of fiber- 
glass batt plus one inch of styro- 
foam on all exterior walls, and 
{Continued on page 96] 
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Solar 

architecture, 
a western 
approach 




By JOSEPH ZMUDA 

The trend to custom solar design on 
the West Coast is typified by the 
work of a team of architects and 
engineers in Point Richmond, 
Calif., named Interactive Resources, 
Inc. In addition to serving as con- 
sultants in more than two-dozen 
solar-heating projects, the firm has 
10 solar homes under construction 
or being planned. IRI totally inte- 
grates all phases of a custom solar 
home, providing comprehensive 
planning and construction services. 

The firm's president, Thomas K. 
Butt, has completed extensive eco- 
nomic analysis that shows a solar- 
heating system is the most econom- 
ically viable one for a new home. 
"You pay more for it," he says, 
"but over a given period of time, 
you'll realize a distinct savings." 

Anyone walking into IRI with 
preconceived notions of what he 
wants his solar home to be like 
might end up with a design that is 
far from his original conception. 
Initially, the client is questioned 
about what he wants: rooms, baths, 
windows, and so on. Then, because 
the client should really be inter- 
ested in the concept of saving en- 
ergy, he is given an education as to 
how his future home must be built: 
with proper orientation to the sun 
to maximize passive solar heating; 
and deemphasis of large window 
areas, especially on northern walls. 

Once the "program" of the home 
has been decided, the structure can 
be designed and the solar heating 
system planned. Multistory homes 
with a close-in rather than sprawl- 
ing floorplan are preferred, with a 
minimum of glass area and liberal 
use of insulation. 

IRI engineers then decide which 
solar collector and storage compo- 
nents will be most efficient, econom- 
ical, and aesthetic. Off-the-shelf 
hardware may be specified; how- 
ever, less-costly custom systems will 
probably be fabricated. 

I made a visit to the first solar 
home to be completed by IRI, a 
three-story private residence high 
on a ridge in the hills of northern 
California (see drawing). The en- 



tire south-facing, slanted roof com- 
prises a flat-plate solar collector of 
corrugated-metal sheeting covered 
by a layer of clear fluorescent light 
tubes. A cutaway of the collector is 
shown above. 

Water from a 3000-gallon con- 
crete storage tank under the house 
is pumped up to the roof and 
allowed to run over the black- 
painted metal collector. When the 
water becomes hot enough, it can 
be circulated through a fan-coil 
forced-air heating system. A sepa- 
rate collector supplies the hot-wa- 
ter heater. 

Enough energy can be stored for 
three sunless days, accounting for 
90 percent of the home's heating 
and hot-water needs. A convention- 
al gas-fired heater provides backup. 

According to Butt, this is perhaps 
the first large-scale solar project to 
use fluorescent tubes in place of 
sheet glass. I discovered a few 
drawbacks. Overall efficiency isn't 
the best possible, and water is grad- 
ually lost through evaporation. But 
the tubes are easily replaced in case 
of damage. Also, the low initial cost 
of the collector— $2.70 a square foot 
installed, compared to three to five 
times that for other commercial 
products— makes it attractive. 

But competition for a portion of 
the solar-building market has been 
appearing all over California: 

• A "solar subdivision" is taking 
shape in El Cajon, Calif. Energy 
Systems, Inc., is constructing 22 
homes, that feature solar space-, 
pool-, and hot-water heating. 

• Village Homes is a project be- 
ing undertaken in Davis as an in- 




novative neighborhood dedicated to 
conserving energy and resources. 
South-facing lots will permit maxi- 
mum efficiency from rooftop solar 
collectors. Project developers 
Michael and Judy Corbett built the 
first low-cost solar-heated house in 
northern California. 

• Harold R. Hay, whose Sky- 
therm solar house was featured in 
PS, Mar. '74, now has improved 
plans that adapt his unique roof- 
pond system to two-story use in 
mild climates. According to Hay, 
"The full report of the Atascadero 
home has been released to HUD by 
California Polytechnic. It states 
what can be claimed for no other 
solar building, that this one had 
100-percent heating and cooling, 
with comfort far superior to air 
conditioning and distinctly superior 
to gas heating, and that this house 
has the potential, in mass produc- 
tion, of costing no more than a con- 
ventional home." HU 
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How does it work? 
How does it compare? 

Kodak's 

instant-picture 
camera 




Now, after six years in the 
lab, there's a Kodak system. 
Is there a new champ, too? 

By EVERETT H. ORTNER 

You press the shutter button and 
release it. There is a pause, then 
the wheeze of an electric motor. A 
square of blank paper slides out of 
the camera. Eight minutes later, it 
will be a color photograph. 

Inside the camera, when you 
pressed the button, the shutter 
blades opened to expose a reversal- 
type color film, a multilayer sand- 
wich of dyes and dye releasers, 
activator, and neutralizer. When 
you released the shutter button, 
rollers inside the camera began to 
push the film out. A pod of chemi- 
cals—alkali and developing agent 
—at one end of the film sandwich 
burst as it went through the rollers, 
and its contents were squished 
through the film, the excess ending 
in a trap as the film left the rollers. 
Eight minutes later, with the dyes 
now in place, the color print was 
90-percent ready for your album. 

Does all this sound as if you 
have been taking a picture with a 
Polaroid SX-70 camera? 

Yes, says the Polaroid Corpora- 
tion, which has filed suit against 
Eastman Kodak, charging that Ko- 
dak's new instant-picture system in- 
fringes on 10 Polaroid patents. 

No, says Kodak, which has now, 
after a half-dozen or so years of 
promises (threats?), introduced its 
own instant-picture system. Indeed, 
two weeks before the introduction, 
Kodak's Canadian subsidiary filed 
an action in Canada to have nine 
Polaroid instant-picture patents de- 
clared invalid. 



Only the courts can determine 
the issue of patent infringement. 
What is certain, however, is that 
Kodak has created its own miracle 
system that can challenge in almost 
every respect the SX-70 system. 

The film: its own darkroom 

Kodak's PR-10 film pack is litter- 
less-like that of the SX-70. Each 
picture contains its own darkroom: 
One wall is a curtain of carbon 
drawn across the back of the film 
by the activating fluid when the 



pod is burst; the other wall, near 
the front, is composed of a black 
layer and a white reflective layer 
(which provides the whites of the 
picture). The chemicals and dyes 
stay within the picture, some visi- 
ble, having migrated to the "image- 
receiving" layer, others invisible 
below the black opaque layer. 

There are other similarities be- 
tween Polaroid and Kodak films: 
Both have an exposure index of 
150. Both offer 10 pictures to a 
pack. Developing times are approxi- 
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mately the same— 90 percent com- 
plete in about eight minutes at room 
temperature. 

There are two major differences: 
print dimensions and, in Polaroid's 
SX-70 film, a battery. 

First, the print dimensions: Al- 
though image areas in both sys- 
tems are almost the same (9.8 sq. 
in. for Polaroid; 9.4 for Kodak), 
the Polaroid print is a 3% in. 
square, the Kodak a 3-9/16-by-2%- 
in. rectangle. Which is better? Pho- 
tographers who think in terms of 



"vertical" and "horizontal" pictures 
will prefer the Kodak proportions. 
Obviously, it's a matter of taste. 

But the presence or absence of 
a battery in the film pack is a mat- 
ter of considerable significance, in 
light of the designs of the two sys- 
tems and the experience since 1973 
with Polaroid's SX-70 film. 

Always a fresh battery 

The concept behind the SX-70 
design is a daring one. It goes like 

Continued 



"Folding" the lens-to-film light path 

with mirrors shortens the front/back di- 
mension of Kodak instant-picture cam- 
era, but still leaves a hump. Film pack 
holds 10 sheets in place, pressed flat by 
pressure plate. Film safety cover is eject- 
ed after loading. Exposure is through the 
rear, after which print is rolled out of the 
camera (manually in the EK 4, by motor 
in the EK 6). Pod end of film is visible 
at the bottom. As it squeezes through 
the rollers, it ruptures and the film's ac- 
tivating fluid squishes through, the ex- 
cess ending in a "trap." visible at the 
top of the film. System is litterless. 
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Light and chemistry make a color picture 
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Backing Layer 
Plastic Support 
Image-Receiving Layer 
White Opaque Reflective Layer 
Black Opaque Layer 
Cyan Dye Releaser 
Red-Sensitive Layer 
Scavenger Layer 
Magenta Dye Releaser 
Green-Sensitive Layer 
Scavenger Layer 
Yellow Dye Releaser 
Blue-Sensitive Layer 
UV Absorbing Layer 



Timing Layers 



BLACK WHITE RED GREEN 
EXPOSURE | | \ \ 



Backing Layer 

Q = Unexposed silver halide 
® ■ Exposed silver halide 




Activating Fluid 
Enters Here 



O = Undeveloped silver halide 
0 = Developed silver 



Film cross section, 

far left, shows what 
happens as light, from 
back (bottom, here) 
of film, penetrates 
color-sensitive layers. 
Grass, for example, 
exposes silver halide 
in green-sensitive lay- 
er; white exposes hal- 
ides in all layers, 
black innone. Process- 
ing is started by ac- 
tivating fluid; it also 
carries carbon that, 
with opaque layers, 
creates "darkroom." 
Only unexposed hal- 
ides develop, turning 
into silver and releas- 
ing dyes in layers di- 
rectly above. Dyes, of 
subtractive primary 
colors, migrate and 
combine into additive 
primaries: Thus, cyan 
and yellow form green 
of grass. 




Loading is simple: Line up stripe on 
film pack with stripe on the compart- 
ment, and push. Batteries — two six-volt 
size J for EK 6 — fit above film. 




Hand crank to roll out film is sole dif- 
ference between $53.50 EK 4 shown 
and the $69.50 motorized EK 6. Four 
turns do the motor's job and save $16. 



this: Since a major cause of camera 
failure is weak or dead batteries, 
why not insure that the user al- 
ways has a working battery by pack- 
ing one with the film itself— a fresh 
battery built into every film pack? 

The major argument against the 
concept, which was less obvious 
four years ago than it is today, is: 
Putting color film and batteries— 
both of them time-sensitive ele- 
ments—into one package multiplies 
the risk of failure. Color film de- 
teriorates. Colors change. Much 
worse, batteries expire, and the cam- 
era, dependent on the film-pack 
power source, is useless. This was 
particularly true in the early days 
of SX-70, when the batteries were 
made by an outside supplier and 
battery failure was a major head- 
ache. Polaroid now makes its own 
batteries, and claims the problem 
has been largely eliminated. 

The aging problem is of concern 
not only when purchasing fresh 
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Pronto — the competition from Polaroid — 
sells for $66. At 16 oz., it's far lighter 
than the two Kodaks, which weigh in at 
26.7 (EK 4) and 29.1 oz. (EK 6). 



film but when using it. In millions 
of homes, the camera is taken out 
of the top dresser drawer for a 
birthday or graduation, then tucked 
away until Thanksgiving or Christ- 
mas. Months may pass, and the film 
pack that magnificently recorded 
Grandma's birthday party may re- 
fuse to capture the Thanksgiving 
turkey. 

If all other aging factors are 
equal, the useful survivability of a 
Kodak film pack would seem to be 
greater than that of an SX-70 pack. 
Perhaps as evidence, film distribut- 
ed by Kodak in April, when the 
system was introduced, bore a "use 
before" date of May, 1977. The Po- 
laroid use-before date in April was 
January, 1977. 

In two perhaps less significant 
areas, Polaroid has an advantage. 
First, SX-70 film has a greater tem- 
perature latitude (45-95° F., com- 
pared with Kodak's 60-90°). In 
slightly chilly early-fall days, you 
don't have to put the film in your 
pocket while it develops. And sec- 
ondly, SX-70 film is cheaper: $6.99 
for 10 exposures, vs. Kodak's $7.45. 

The cameras: manual or auto 

What about the new Kodak cam- 
eras? There are two at this time, 
the EK 4 and the EK 6. They dif- 
fer in one important respect: The 
EK 4 has a hand crank. Four turns 
roll the print out of the camera. 
In the EK 6, an electric motor does 
the turning. 

The cameras have an unusual 
shape: a cigar box with a bulge at 
the back. The bulge is to accom- 
modate a "folded" light path— the 
[Continued on page 127] 
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Gearless 
transmission 

-steel belt and pulleys 
make itautomatic 



By DAVID SCOTT 

How about a shiftless transmission 
that varies gradually from low to 
an overdrive ratio without gears? 
Smoother running, greater efficien- 
cy, and the optimum ratio for every 
road condition— that's the promise 
of Transmatic from Van Doorne in 
Holland. It's a clever steel-belt 
version of the stepless Variomatic 
long used in small DAF (now 
Volvo) cars. 

Compact construction means it 
could easily replace the manual 
gearbox of small front-drive cars 
with transverse engines, like the 
new VW's. Transmatic can handle 
high torque at input speeds up to 
8000 rpm. And with a centrifugal 
clutch instead of the usual torque 
converter, power losses and there- 
fore fuel consumption are lower. 
The all-mechanical drive is also 
simpler, lighter, and quieter than 
other automatics. 

Uniquely, the steel belt connect- 
ing Transmatic's two tapered 
pulleys transmits force by thrust, 
not tension. That means a hefty 
power-handling capacity, no stretch 
or risk of breakage, and very little 
wear. The belt's V-shaped blocks 
are hydraulically clamped between 
the pulley disks as they rotate. Be- 
cause they're so short, a large num- 
ber of them make frictional contact 
around the pulleys' rims for a solid 
grip. The belt's guide loop, lami- 
nated steel bands, runs around the 
pulleys at a slightly slower speed 
than the blocks. 

Transmission ratio at any partic- 
ular moment is determined by the 
relative diameters of the two pul- 
leys. You get "low" when the en- 
gine-driven input cones are spaced 
wide apart (small diameter) and 
the output cones connected to the 
wheels are close together ( large 
diameter ) . The Transmatic gradu- 
ally changes into "high" as input- 
cone diameter increases and output- 



Input shaft 

transmits 
power through 
centrifugal 
clutch to vari- 
able-diameter 
input pulley. 
Sliding cone on 
pulley, moved 
hydraulically, 
grips V-blocks 
running on 
flexible band 
(inset). Blocks 
push output 
pulley, turn 
shaft. 





Stationary version, designed for industrial use, features a hydraulic clutch. 



cone diameter decreases. Both 
changes are proportional, since the 
drive belt's length remains fixed. 

A combination of throttle posi- 
tion, manifold vacuum, and road 
speed determines transmission ra- 
tio. The net result automatically 
regulates valves that determine oil 
pressure to the hydraulic cylinders 
controlling cone spacing. 

You can interrupt the transmis- 
sion's automatic operation— for 
brisk acceleration or sharp engine 



braking— with a selector lever. The 
lever also engages reverse through 
auxiliary gearing. 

With Transmatic, a simple cen- 
trifugal clutch does the job of a 
fluid coupling— the torque multipli- 
cation of a converter isn't needed. 
Not only does the belt system make 
possible an extremely low starting 
ratio and infinitely variable up- 
shifts; there's no creep at idle, and 
fuel economy should equal that of a 
manual gearbox. U*i 
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Science takes a new look 
at the 

Liberty Bell 





World's largest 
industrial radiograph 
reveals "new cracks" 

By SUSAN BRONSON 

In its 224 years, Philadelphia's Lib- 
erty Bell has been seen and photo- 
graphed by millions of tourists. 
But until last fall, no one had ever 
plumbed the innards of the one- 
ton bell with the famous flaw. 

Then, on the night of Novem- 
ber 24-25, scientists were able to 
look inside the Liberty Bell by 
means of what is probably the larg- 
est radiographic picture ever made 
on a single sheet of film— seven 
feet by 52 inches. This picture is 
shown on the opposite page. If it 
looks like an X ray, that's not 
surprising. 

A radiograph is an image made 
when radiation of any kind passes 
through an object and exposes film 
behind it, recording the internal 
structure of the object. The radia- 
tion may consist of neutron beams, 
X rays, or— as in the case of the 
Liberty Bell— gamma rays. Gamma 
rays, like X rays, are electromag- 
netic waves, but they have a short- 
er wavelength and higher energy, 
and thus are more penetrating. 
They were needed to make this pic- 
ture because of the bell's thickness 
—three inches at the lip. 

The Liberty Bell probe was 
launched by Ralph E. Turner, an 
engineer with Eastman Kodak who 
served as project director. It was 
carried out under the aegis of the 
National Park Service. 

One reason for undertaking the 
venture was simply that the bell 
"had never been radiographed be- 
fore," Turner explained. The time 
had long since arrived, he felt, to 
discover hidden damage from 
shrink— internal physical contrac- 
tion produced by fast cooling of 
metal in a clay mold. 

Moving plans 

Previous studies had concluded 
that the national landmark was in 
no immediate danger. But Bicen- 
tennial authorities planned to move 
the bell from Independence Hall to 
a spot a block away, more acces- 
sible to tourists. Could it stand the 
strain? 

The history of the bell was not 
encouraging— a legacy of engineer- 
ing nightmares. Commissioned by 
the Pennsylvania legislature, the 



Radiographic probe lasting 7'/ 2 hours 
pinpointed the location and extent of the 
Liberty Bell's hidden cracks. 



bell was cast in 1752 by respected 
British craftsmen. It cracked the 
first time it was rung. Its makers 
labelled it "the only bell from 
Whitechapel's to have so cracked 
in 400 years." Recast by two Phil- 
adelphians, it remained intact when 
struck, but instead of ringing me- 
lodically, it gave out a "bonk." The 
third casting was successful— as 
far as the sound. But a large crack 
appeared in 1835. Patched up, the 
bell rang for the last time in 1846, 
when it cracked beyond repair. 

Radiography, however, showed 
that the bell and its interior sup- 
port structure were sturdy enough 
to withstand an uprooting, and on 
December 31 of last year, the Bi- 
centennial-inspired relocation was 
made. 

Bad dreams 

Turner said he had had night- 
mares for weeks— "constant, recur- 
ring dreams of working on the bell in 
front of television cameras, and 
then having the bell come crashing 
down in front of us." But his fears 
were groundless, and the project 
was carried out as planned. 

The radiation source was a pro- 
jector containing the radioisotope 
cobalt-60, which continuously emits 
gamma rays. The source was pow- 
erful enough to penetrate nine 
inches of steel. (The Liberty Bell 
is mostly copper and tin in about 
a three- to-one ratio.) 

The projector's collimator, a fo- 
cusing lens, was cast using a tech- 
nique not found in engineering text- 
books. A stainless-steel salad bowl 
was filled with heated lead. A hole 
was drilled into the molded half- 
sphere and presto!— a collimator to 
fit specifications. 

Aiming the projector required the 
precision of an expert marksman. 
Distortion would enlarge the 46- 
inch diameter at the bell's lip, the 
widest area, by a full two inches. 
This meant that on a 52-inch-wide 
film sheet, "we had only two inches 
on either side to play with," as 
Turner put it. 

The answer: a $12 telescopic ri- 
fle sight equipped with a 45° an- 
gle mirror at the eyepiece. This was 
set on a metal bar that fit into the 
collimator. The cross hair could 
then be centered on the bull's-eye 
taped on the bell. 

Six tons of concrete blocks piled 
up behind the building formed a 
radiation shield. Turner knew the 
area was safe because he stood vigil 
outside the hall, carrying a radia- 
tion meter. 

The radiographs showed "more 
detail than expected," said Turner. 




A plywood-framed sandwich of 14 ra- 
diographic film sheets is set up in In- 
dependence Hall. Silver in the film emul- 
sion helped absorb scatter radiation. 




Checking the aim of the gamma-ray pro- 
jector is Ralph E. Turner, project direc- 
tor. The radioactive source was 50 feet 
away from the Liberty Bell. 



Besides revealing suspected cracks 
near the top, they uncovered a 
crack in the bell's clapper. 

That should not be a problem, 
however. Since 1846, the only way 
anyone has ever rung the Liberty 
Bell has been very carefully, with a 
rubber mallet. BE 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 





Scissor lift 

Push a button and these scis- 
sors open to lift up to 1000 
lb. Two models of the plat- 
form provide work heights of 
19 or 25 ft. Batteries supply 
propulsion and. via inverter, 
300 watts of AC power for 
tools. Patent Scaffolding Co., 
2125 Center Ave., Fort 
Lee. N.J. 07024. 



Automatic baggage checker detects bombs 

A computerized scanner to detect weapons and explosives in 
hand baggage, tested at Washington National Airport, may be 
the forerunner of faster, more sophisticated models that will 
screen checked baggage. The demonstration system above, 
by Westinghouse Research Laboratories, consists of a gamma- 
ray source mounted to penetrate luggage with two fan-shaped 
beams (inset). Detector arrays, scanned by a minicomputer, 
provide a profile — based on density and area — of objects in 
baggage. Suspicious items sound an alarm. 





Crash dash 

Designed for small cars. Cal- 
span Corp.'s experimental 
passenger dash panel collaps- 
es like the steering column 
on today's cars. In crashes 
above 1 5 mph, an air-bag re- 
straint also inflates. A crush- 
able bar protects the passen- 
ger's knees. 
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Aerostats 

Tethered at 1 0,000- to 15,- 
000-ft. altitudes, balloons 
like this will expand tele- 
phone, TV, and radio service 
in Nigeria. By 1979, TCOM 
Corp., a Westinghouse sub- 
sidiary, will have installed 
10 balloons, called Aerostats, 
to support transmitting and 
receiving equipment. 

Copyrighted materi 





Panorama camera 

Need super-wide shots? 
Linhof's new Technorama 
camera uses an ultra-wide 
90mm lens for a 2 1 /i-by-6 3 ,4- 
in. film format. You get four 
shots on a roll of 1 20 film, 
eight on 220 film. H. P. Mar- 
keting Corp., 98 Commerce 
Rd., Cedar Grove, 
N.J. 07009. 



City car 

Think small, says European 
Ford, with this agile little ur- 
ban car for commuting and 
shopping. A four-cylinder en- 
gine is carried transversely in 
the squared-off tail, provid- 
ing room for 2 + 2 seating up 
front. The dream car is from 
Ford's Ghia Design Studio 
in Turin. 



Anechoic quartet 

Members of the Juilliard 
String Quartet recently tested 
old and new music instru- 
ments at the National Bureau 
of Standards' anechoic cham- 
ber in Gaithersburg, Md. The 
chamber absorbs 99 percent 
of sound above 50 Hz, per- 
mitting measurements of an 
instrument's true properties. 





Metallizing kit 

Worn metal shafts can be re- 
stored with a lathe, oxyacety- 
lene torch, and the Cryotherm 
Process, says Nassau Re- 
search Corp. (400 Cleveland 
Ave., Highland Park, N.J. 
08904). Metal powder in the 
S395 kit is sprayed on, and 
bonds at under-500°F base- 
metal temperatures. 



Rescue boat 

Powerboat racers can be 
rescued faster and safer with 
the Dell Quay Rescue Boat, 
says its British manufacturer. 

An injured person is eased 
aboard quickly on a hydraulic 
bow-mounted ramp. It's first 
lowered below water level, 
then raised (inset). Time: 
1 5 seconds. 



Dent tester 

Shoot metal pellets at alumi- 
num panels? Engineers at 
Reynolds Metals do it to 
show that such panels need 
be only slightly thicker than 
steel to provide equal dent 
resistance for car bodies. The 
"gun" fires one-inch metal 
balls at 20 to 60 mph. 
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Blow-up theater 

Inflated tubular frames sup- 
ported by continuous low- 
pressure air flow make this 
exhibit tent easy to set up. 
The plastic theater packs 
away compactly, sets up fast, 
and seats 24. Display Sales, 
555 Fair Lane, Cincinnati, 
Ohio 45227. 



Crash absorber 

You won't find these test ve- 
hicles at dealers. Minicars, 
Inc., Goleta. Calif., is making 
only 25 of the one-ton Re- 
search Safety Vehicles under 
a federal contract. The unit- 
ized body is filled with plastic 
foam to absorb energy in 
high-speed crashes. A radar/ 
computer warns of "threats." 



Portable distiller 

Plug in Newater when you 
need bacteria- and pollutant- 
free water. Water in the alu- 
minum bucket, evaporated by 
a Teflon-coated heating ele- 
ment, condenses under the 
dome and is collected in a 
bottle. Newater International, 
Bloomingdale, III. 60108. 




Water bag 

This folding watering "can" 
saves storage space for city 
dwellers with balcony or roof- 
top gardens. The plastic bag 
holds a gallon, and has a 
perforated corner as a sprink- 
ler head. Use as a portable 
shower, too. Chindwell Co., 
Hyde House, Edgeware Rd., 
London NW9 6JT, England. 





Easy filler 



Giant hoses connecting a 
string of railroad tank cars 
now permit them to be filled 
and emptied from a single 
connection. Valves and sens- 
ing devices maintain a 3000- 
gallon-per-minute flow from 
car to car. General American 
Transportation Corp., Sharon, 
Pa., developed the system. 



Airfoil grille vs. 
high-speed drag 

A lamellar grille on this ex- 
perimental Ford Capri has no 
moving parts, but effectively 
closes up at high speeds to 
act as an air dam. This re- 
duces drag by 1 2 percent, and 
also cuts lift by 30 percent. 
The horizontal slats have an 
airfoil design, and in traffic 
or at moderate speeds allow 
full air flow to the radiator 
(bottom, right). As speed 
rises and the mass of ram air 
increases, boundary-layer ef- 
fects form air cushions be- 
tween slats that partially 
block the intake (bottom, 
left). The main flow is di- 
verted over the hood, while 
some still passes through to 
the radiator. Ford in Germany 
developed the grille. 



Push-on buttons 

Press a plastic pin through a 
garment, push on a one-hole 
button, clip off excess pin 
length. That's how these Bel- 
gian quick-fit buttons go on. 
They come in many sizes and 
colors for a variety of clothes. 
Blanchisserie Le Tilleul SA, 
Rue du Tilleul 105. 1140 
Brussels, Belgium. 




Slide-away 

Perma-Lock almost looks like 
part of your bike. Its V- 
shaped chrome-steel tube 
holds a vinyl-coated steel ca- 
ble and key lock to secure 
both wheels. Price: $15.95. 
Maker: Tri-Pod Products, 
Perma Lock Div., 590 N. 
York Rd., Bensonville, 
III. 60106. 
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IN BOATING 




Control-handle kit 

You can shift gears, change 
speed, and steer with one 
hand with this add-on for 
5.5- to 25-hp Evinrudes and 
Johnsons. To shift, press a 
red button in the end and 
push or pull the handle; to 
change speed, twist. $27.50 
for new 9.9- and 1 5-hp en- 
gines, $24.95 for others. 




Sailing compass 

A clinometer on the Binnacle 
Mount Compass indicates up 
to 40 degrees how far the 
sailboat is heeling. The con- 
cave compass card — marked 
every two degrees — is magni- 
fied four times and lighted at 
night. $75 from Goldberg's 
Marine, 202 Market St., 
Philadelphia. Pa. 19106. 



Crooked Island catboat 

Built for commercial lobstering in Bahamian waters, a new 
Chris-Craft has appealing features for recreational boating as 
well She's only 18 ft. 9 in. long, but a 9-ft. 4-in. beam gives 
her great carrying capacity and a shallow 18-in. draft. The 
fiberglass hull and liner have foam between for strength and 
flotation. Inboard power comes from a durable, thrifty 1 1-hp 
Renault RC1 1 D diesel. One tank of fuel (3 1 2 gal.) lasts 10 
hours there's an extra five-gal. tank. A live well opens to the 
sea. $6500 with tiller steering. Chris-Craft, Pompano Beach, 
Fla. 33061. 





Inflatable kayak 

Someone's holding up the 
bow of this 13-ft. Skate to 
show how rigid she can be. 
Her 35-lb. hull— polyester 
fabric bonded to Hypalon- 
coated rubber — folds into a 
27-by-14'/2-in. bag. A foot 
bellows inflates her. $330. 
Klepper America, 35 Union 
Square W., New York, N.Y. 



Pedal boat 

Foot-power the molded-plas- 
tic Pelican— or you can clamp 
an electric trolling motor on 
her bow. Weighing only 115 
lb., the 92-by-62-in. craft 
can be car-topped. A vinyl 
canopy on a folding aluminum 
frame is extra. Eskay Plastics, 
2565 Boul. Le Corbusier, 
Chomedey, Laval, Quebec. 
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Swinging mount 

A thief won't spot your CB 
antenna with the Stowit 
bracket — it pivots the antenna 
inside the trunk when not in 
use, snaps back up when it's 
time to put the ears on. Good 
for the car wash, too. $9.95. 
Maker: Holly Enterprises, Box 
486. Addison, Tex. 75001. 





All-in-one 

This is the way to keep in 
touch — anywhere. The Trans 
Portable has AM/FM/stereo 
radio, eight-track player, 23- 
channel CB rig, and 25-watt, 
12-channel marine radio-tele- 
phone with weather band. 
Price: $950. Trans-Comm, 
8885 Bond St., Overland 
Park, Kan. 66214. 



Wrist twist 

Here's a new LED digital 
watch from Gruen that's not 
a two-hander. Instead of hav- 
ing to push a button for the 
time, just flick your wrist — a 
sensor detects the movement, 
turning on the display. Added 
button gives seconds, month, 
and day. Flick-It is $250. 

Tiny taper 

The new Sony TC-1 50 is just 
a handful of tape recorder — 
it measures 1-3/16 by 4VS 
by 6y 8 inches — but uses a 
standard cassette and has a 
frequency response of 90Hz 
to 10kHz. A new motion sen- 
sor provides automatic stop 
at tape end. Price: $190. 





1^ 
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Substitutor 

Designing or checking an 
electronic circuit? Ohmran- 
ger is a resistor substitution 
box that adds increments up 
to 10 megohms in one-ohm 
steps. All resistors are half- 
watt, at one-percent toler- 
ance. It's $58. Ohmite Mfg. 
Co., 3660 Howard St., Sko- 
kie, III. 60076. 



CB stand 

If things are too tight under 
the dash for your new CB 
radio, try this CB caddy — it 
mounts on the transmission 
hump, holding the rig out of 
the way of the dash. Inside, 
a four-inch speaker aims the 
audio at you. $24.95. Falcon 
Enterprises, 3960 S. Marginal 
Ftd.. Cleveland, O. 441 14. 
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Volt-amp tester 

Want to check out your car's 
charging system fast? Mil- 
ton's 1208 tester lets you do 
it. It functions as a conven- 
tional volt-amp tester, and al- 
so makes a quick check to 
pinpoint problems in alterna- 
tor or regulator. Milton In- 
dustries, Inc., 4500 W. Cort- 
land St., Chicago, III. 60639. 







Heavy-duty cordless 

Tough jobs need heavy-duty 
cordless drills, says Black & 
Decker, which has introduced 
two for the auto after-market: 
a Vi* drill with self-contained 
power cell and a 3 / e " unit 
with removable power pack. 
Both can be recharged in 
1 6 hours. 
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Wiper brain 

Fine mist falling, causing 
your wipers to streak at nor- 
mal speeds? You can adjust 
the delay between sweeps 
with Heathkit's windshield- 
wiper delay. It offers be- 
tween-sweep time adjust- 
ments from five to 30 sec- 
onds. $14.95. Heath Co., 
Benton Harbor, Mich. 49022. 



First-aid kit 

Moistureproof and dustproof, 
the Welshgard plastic case is 
designed to protect its con- 
tents on the road: bandages, 
tapes, scissors, forceps, 
booklet, and other first-aid 
items. Carrying handle dou- 
bles as wall hanger. The kit is 
$14.69 in stores. Welsh Div., 
Cranston, R.I. 02920. 





Carb wrench 

Removing a fuel-filter nut, 
and two normal wrenches 
won't fit? Thexton's thin 
Carburetor Nut Wrench 
solves the problem. It allows 
you to use two wrenches side 
by side. Thexton Mfg. Co., 
7019 Oxford St., Minneapo- 
lis. Minn. 55426. 






Hose disconnect 

If you disconnect your radia- 
tor hoses often, as race driv- 
ers do, this quick-disconnect 
makes the job easier. Set in- 
cludes cadmium-plated con- 
nectors and rubber O-ring. A 
quick twist separates the 
hoses. It's from Moroso Per- 
formance Sales, 737 Canal 
St., Stamford, Conn. 06902. 



Oil filter 

The Motor Guard filter does a 
better job than conventional 
oil filters, says the maker, be- 
cause it forces oil to pass be- 
tween (instead of through) 
layers of the element for the 
length of the roll, to better 
trap contaminants. Motor 
Guard Corp., Box 1834, San 
Leandro, Calif. 94577. 
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Portable power 

Hook up Little Mule to your 
car, and 3300 watts of 1 10 
VAC are at your disposal. Kit 
includes alternator powered 
by vehicle's fan belt, two out- 
lets, on-off switch, voltmeter, 
mounting hardware. Little 
Mule is $249.50 from Redi- 
Power, 930 Thompson PL. 
Sunnyvale, Calif. 94086. 





Pipe wrenches 

Got a pipe to wrench? Try 
one of Ritco's new pipe 
wrenches, designed for the 
home handyperson. Four 
sizes are offered: 8" 
($4.40), 10" ($6.70), 14" 
($8.80), and 18" ($12.75). 
Ritco Div., Ridge Tool Co., 
400 Clark St., Elyria, 
Ohio 44035. 





Executive tool case 

Attache-case styling belies 
the contents of this poly- 
ethylene tool case. A lift-out 
pallet (both sides shown) or- 
ganizes the tools. Case mea- 
sures 15y 2 " by 12V4" by 
4%". Price, including orga- 
nizer, is $27.75. Piatt Lug- 
gage, 2301 S. Prairie Ave., 
Chicago, III. 60616. 




Light 'n tweeze 

Put the squeeze on things in 
dark nooks and crannies with 
Tweezer-Lite, a tweezer with 
built-in light and battery. It's 
available with beveled edge, 
square edge, or points, for 
$9.95. Tweezer-Lite, 5911 
Towne Ave., Los Angeles, 
Calif. 90003. 



Hedge trimmer 

Thought you'd seen all the at- 
tachments for portable elec- 
tric drills? Now there's 
Hedge Trimmer, with a 14" 
long blade. The attachment 
fits any electric drill and costs 
$8.63. From Arco Products 
Corp., 1 10 W. Sheffield Ave., 
Englewood. N.J. 07631. 




Holdup 

Need a helping hand on an 
electronics project? GE's 
Xtra Hands has two alligator- 
spring clips that adjust via six 
ball joints to hold work firm- 
ly. A heavy base prevents 
tipping, and can be clamped 
to a bench or held in a vise. 
It's $8.95 at GE tube dealers. 
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Long-life light 

Screw this self-ballasted mer- 
cury-vapor lamp into a stan- 
dard socket; an incandescent 
filament inside replaces ex- 
ternal ballast. The 160-watt 
bulb delivers 2200 lumens 
and has, says Westinghouse, 
an average life of 16,000 
hours. 



Double doors 

Grille-front doors on both 
sides of this suspended kitch- 
en cabinet give you two-way 
access, as well as a see- 
through effect. Made by Long 
Bell (Box 841 1, Portland, 
Ore. 97207), the cabinets are 
ideal as a room divider be- 
tween kitchen and 
dining areas. 



Extinguisher 

Any fire— whether it involves 
wood, paper, fabric, plastic, 
rubber, greases, oils, gases, 
solvents, or electricity — can 
be doused with this fire 
extinguisher, says the mak- 
er, Walter Kidde & Co.. 675 
Main St., Belleville, N.J. 
07109. Price: $18. 




Redwood panels 

What can you do with a red- 
wood panel up to three feet 
wide, four to 32 feet long, 
and % to two inches thick? 
Build cabinets or shelving, 
panel a room, side a house, 
or fence in the backyard. 
Made by Louisiana-Pacific, 
1300 S.W. Fifth Ave., Port- 
land, Ore. 97201. 




Portable coolth 

Sears' new Cool 'n Lite air 
conditioners feature easy por- 
tability: They're center-bal- 
anced and weigh 43 (4000 
Btuh), 49 (5000 Btuh), and 
55 (6000 Btuh) pounds. 
EER's: 5.4, 6.3, and 7.0; 
prices: $140, $170, 
and $200. 




Tough lock 



A bolt cutter can't slice 
through Armorlock's shackle, 
says Master Lock Co. (2600 
N. 32 St., Milwaukee, Wis. 
53210), because the lock's 
too thick to fit into the bolt- 
cutter's jaws. It's also got a 
revolving shackle guard to 
frustrate sawing. Armorlock 
(Master #37) costs $5.95. 
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New 
CB rigs 

from new CB makers 



By WILLIAM J. HAWKINS 

If you've heard we're in the midst 
of a CB explosion, get ready— it's 
only a rifle shot compared to the 
war that's about to begin. 

Veteran CB makers are well en- 
trenched, but they now face some 
big guns in the electronics industry 



that have been rolling since the be- 
ginning of the year. General Elec- 
tric, Motorola, Sharp, Hitachi, to 
name a few, have just introduced 
new lines of citizens-band transceiv- 
ers. 

Other big makers are returning: 
Two are RCA and Eico, which de- 
serted the field after an earlier try 



some years ago. Some new makers 
have been allied with the receiver 
market for a long time: Shakespeare 
and Channel Master are well-estab- 
lished antenna manufacturers. And, 
of course, giant retailers like Sears 
and J. C. Penney are in the battle. 

Here are the latest from some of 
the biggest. H? 




Shakespeare GBS 2000 is one of four 
new models being offered for mobile 
use. It has 23-channel selector, PA, 
switchable noise limiter. and an obvious- 



ly large S/RF meter. It's $159.95, with 
other mobile models beginning at 
$139.95 and working up to a single- 
sideband unit for $385. 




Sears model 36771 has 23 AM chan- 
nels plus 46 SSB. Clarifier fine-tunes rig 
(necessary for SSB). Unit has switch- 
able noise limiter with PA system, and 
is operable on either 1 2VDC or 1 1 5VAC 
for base operation. $299.95. Other two 
models from Sears, 3671 for $99.95 and 
3674, $149.95, are standard AM units. 
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Sharp CB 800 mobile rig has digital 
LED display for channel indication. It al- 
so includes delta tune, PA, and switch- 
able noise limiter. $149.95. Second 
available unit in line, model CB 700, 
costs $119.95. It uses a standard me- 
chanical channel readout, has built-in 
noise limiter and delta tune switch. 



New sets from makers who 




GE 5820 has priority channel with indi- 
cator, switchable noise limiter with 
blanking, and digital channel readout. At 
$220, it's the top end of three mobile 




Hitachi 2425-H is the top of its mobile 
line at $169.95; two other models are 
available from $114.95. It has switch- 
able noise limiter/blanker, PA, and 



Copyrighted material 




Channel Master CB 6832 uses a phase-lock loop circuit to 
determine any one of its 23 operable channels. Front switches 
actuate noise limiter. variable PA, and delta tune. Mobile rig 
is $179.95. Second model is CB 6830 for $1 59.95— similar, 
but without switchable noise limiter and delta tune. 




Motorola Mocat 2020, $229.95. uses digital readout for 
channel display with switch to control intensity. Has switch- 
able noise blanker (they call it extender) and PA. Accessory 
AC base and desk mike are available. Other models are: 2000 
at $179.95, 2005 at $214.95, and 201 Oat $199.95. 




Eico model 7723 marks its reentry into the CB market. This 
23-channel unit has built-in noise limiter, S/RF meter, squelch, 
and PA, for $139.95. Designed for ±12VDC. Available ac- 
cessories include amplified microphone, and receiver ampli- 
fier to be attached between rig and antenna. 




RCA Co-Pilot 14T200 is one of two new mobile rigs designed 
for ±12VDC. It has S/RF meter, delta tune, PA, LED modula- 
tion indicator, and switchable noise limiter. $169.95. Low-cost 
version, model 14T100, at $134.95, is available without delta 
tune and switchable noise limiter (built in). 



build base and in-dash models 




models beginning at $130. A base unit, 
model 5870, is available for $240, and 
is operable on 115VAC, or 12VDC for 
possible mobile use. 



as well as mobile units 




J.C. Penney 6217 has separate volume 
control on mike for modulation level. It 
features antenna trouble-warning light 
and noise-blanker control. It's $159.95 — 




one of four new mobile rigs from $99.95 
to $179.95. Model 6236 ($169.95) is 
one of three new base/mobile combos 
(SSB unit is $319.95) available soon. 




S/RF meter. Base model 4800-H Panasonic under-dash unit has quick- $179.95. For in-dash mounting, CR- 

($189.95) works on AC or DC voltage, release brackets for removal when not B1717 has four-way adjustable shafts, 

all 23 channels. Other base available is in use. Model RJ-3200 has noise limit- CB calls come in while you listen to 

SSB rig model 6600-H, for $329.95. er, blanker, 23-channel control, for music on built-in AM/FM radio. $300. 
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Car 

racks for the gear 

that won't go inside 



Bulky cargo can now ride 
atop your car safely, 
if you use the right rack 

By JIM ELDER 

Automobiles are shrinking. But the 
bikes, boats, skis, surfboards, lad- 
ders, luggage, tents, sleeping bags, 
and cooler chests you carry in and 
on your car are as bulky as ever. 
Solution: a rack for those items 
that won't go inside. 

Some racks are multipurpose. 
Others carry specific things— skis, 
kayaks, bikes, even fishing rods. 
Pick a rack based on the features 
you need and its price. With few 
exceptions, brand is not significant. 
A handful of manufacturers make 
most luggage and boat racks, and 
sell them under their own or oth- 
er brands, and even unbranded. 
Prices, I have found, vary as much 
as 100 percent among identical 
racks sold under different labels. 

Basic boat and luggage cross- 
bar sets start at $15 and range to 
$40 for extra-wide two-canoe mod- 



els. Mark Fore makes many of 
these. Others are available from 
Grumman and other distributors. 

Bicycle racks offer an even great- 
er price spread: from $6 to $60, 
with most bumper-mount models in 
the $15-25 area. Again, virtually 
the same racks can be found un- 
der many brand names. 

Ski racks are now made by only 
a few major manufacturers. It 
could cost you as little as $8 to 
mount two pairs of skis on a 
Beetle and up to $40 to "lock" 
the same two pairs on a rack cus- 
tom-designed for a limited-sale 
car. Conventional sedan-roof racks 
range from $15 to $40. 

Handy foam blocks for cushion- 
ing cartop boats and canoes cost 
about $15. Add several dollars for 
bow and stern bumper tie-downs. 
Hitch-post loaders will cost from 
$35 to $50, and a roller bar for 
boat racks begins at $10. 

Finally, my favorite basic luggage- 
boat - canoe - ski -ply wood -and-every- 
thing rack, the Quick-N-Easy, sells 
for $26. 

Whichever rack you select, choose 



the tie-down system carefully. 
Screw-tightened padded-steel straps 
are usually more secure than web- 
and-buckle types. Rubber tension 
devices should be avoided. Never 
depend on suction cups to hold a 
rack to the car roof. 

Gutter strength 

How much of a load will the 
rain gutter of your car support? 
Car manufacturers give little in- 
formation. Good advice: Avoid se- 
curing racks to any gutter attached 
with spot welds, clips, or glue. Best 
are drip rails formed from an ex- 
tension of the body metal. 

Most cars can safely carry 200 
pounds on racks supported by strong 
gutters or properly placed pads. 
Over 200 pounds is a structural 
gamble and a potential handling 
hazard. 

Many new-car buyers get fac- 
tory- or dealer-installed roof racks. 
Unfortunately, many of these are 
more frill than function, it seems 
to me. They're often flimsy, lack 
tie-down points, offer little roof 
protection, and sometimes have 




Simple VW rack has six contact points, requires only two Ski rack that's kind to cars with vinyl roofs is Barrecrafters 
strong hold-down clamps. It is strong enough to stand on. Price SR-91. It locks with one downstroke that squeezes padded 
is $35.75. and it's sold by VW dealers. clamps together. Barrecrafters. Box 1 58. Shelburne, Vt. 
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Bike Porter fits some trunks and hatch- 
backs, and all roofs. It puts bikes above 
bumper-crunch hazards. Schwinn, 3701 
W. Cortland Ave., Chicago. Price: $40. 



Cam-lock clamp secures Universal car- 
rier to gutter without tools. Roller-bar 
loading aid is shown here. Quick-N-Easy, 
934 W. Goothill Blvd., Monrovia, Calif. 




Ski posts and rubber straps from A&T turn Quick-N-Easy in- 
to a ski rack. Hanging underneath is a Q-N-E gunwale clamp 
that lets you carry canoes, pipe, ladders, and lumber. 



Factory-installed racks are often fragile. This Volvo rack 
has cushioned roof strips, and is better than most. It's ade- 
quate for luggage and skis, but not for a canoe. 



crossbars that would collapse under 
a light canoe. 

What about enclosed racks? 
They're handy for protecting gear 
such as sleeping bags from the 
weather. But these add wind resis- 
tance to your vehicle, even when 
you aren't carrying cargo. All racks 
add some air resistance and lower 
gas mileage. With some cars, pass- 
ing acceleration can be affected. 

Rack placement and weight also 
affect performance. Keep the loads 
as light and trim as possible. Ex- 
periment with placement if your 



roof is long enough, and become 
familiar with handling changes. 

Trunk carriers 

Trunk racks are second in pop- 
ularity to roof racks. They come 
in suction-cup and strap designs, 
as well as permanent bolt-ons. 

Ski racks on trunks usually pre- 
vent opening, although some slop- 
ing hatchbacks can be lifted. Cross- 
ways trunk ski racks can be haz- 
ardous to both skis and pedestrians. 

Bumper racks are popular for 
bikes, even though the bikes are 



dangerously exposed to parallel- 
parking crunches. Many bike bump- 
er racks prevent access to the trunk, 
also. 

One of the best bike carriers is 
from Schwinn. It attaches securely 
to a bumper of almost any shape, 
then detaches for storage or trunk 
access, leaving the bumper mount- 
ing bars attached for quick re- 
mounting. All "whistle holes" are 
plugged, it is heavily plated, and 
the cycle hangers are cushioned. 

Several manufacturers market 
[Continued on page 115] 




Foam blocks from Grumman slip over wooden gunwales of 
canoes or kayaks. The craft is then turned upside down and 
carried on the car roof. Foam prevents paint damage. 



Enclosed luggage carrier from Sears holds 16 cubic feet. 
The X-Cargo carrier is made of molded polyethylene. Roof 
model is $50 from Sears stores, or through catalog. 
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You get a choice of regular spray (top) 
or pulsing massage action (below) with 
shower massagers like this Bowles 
Fluidics' Aqua Massage shower head. 
Hand-held unit comes with wall-mount. 




Shower 
massagers 

-new rub for your tub 



It's good clean fun with 
coarse to fine sprays, rinses, 
aerated streams, plus pulsing 
or vibrating massages 

By RICHARD STEPLER 

Can the massaging effect of pul- 
sating jets of water soothe your 
tired, aching muscles? Yes, say the 
makers of the new massage-action 
shower heads. And I agree. My 
general impression after trying them 
is that they're a big improvement 
over standard shower heads. 

I especially like the adjustable 
sprays, from fine to coarse, on some 
models. Others feature "rinse" 
modes— thick sheets of water that 
are handy for shampooing. One 

Three nozzles in one head is feature of 
Body Shaper by Chicago Specialty. 
Spray pattern is "body shaped." says 
maker. Center nozzle gives massage. 



(photo at left) has three nozzles 
in one shower head. It really gets 
you wet fast. Another— Conair's— 
has body and scalp brush attach- 
ments for added stimulation. And 
one— the Daisy hand-held shower 
head— comes in colors: red, yellow, 
brown, and white. 

Misty to macho 

The massage actions of the show- 
er heads vary: Some spatter water 
in seemingly random bursts. Others 
pulse regular "slugs" of water from 
special nozzles. Still others swirl 
water in a rotary pattern. The 
strength of the massage effect also 
varies. Some of the massagers de- 
liver a vigorous, stimulating mas- 
sage; others produce a soothing, 
restful effect. All operate on nor- 
mal water pressure. 

I found the massage effects agree- 
able and stimulating, a refreshing 
change from ordinary shower 
sprays. I preferred the effect of some 
of the units to others, but this is a 




Shower massagers, from left: Bowles els; Conair's Waterfingers hand-held and shower-head models; Rain Jet and 
Fluidics' Aqua-Vibrator and Aqua-Mas- model with scalp and body brushes (below it) Chicago Specialty; Inter- 
sage shower-head and hand-held mod- above; Teledyne Aqua Tec's hand-held bath's Daisy hand-held unit; Stanadyne's 
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matter of personal choice. Some 
shower heads offer other features 
as well as a massage (see photo 
captions) ; you'll want to consider 
those, too. Many— but not all- 
come in both hand-held and regu- 
lar shower-head models. The hand- 
held models all feature a mounting 
attachment to hang them from the 
wall for stationary use. (See the 
photograph below for a model-by- 
model rundown.) 

Most of the shower massagers 
operate in three modes: regular 
shower, massage, or combination 
shower /massage. You choose the 
mode by turning a lever, or twist- 
ing the shower head itself. 

How to choose 

The best advice I can offer on 
how to decide which shower mas- 
sager is for you: Try as many dif- 
ferent models as you can before 
you choose one. Many stores fea- 
ture displays with the heads con- 
nected to a water supply inside a 
plastic enclosure; you insert your 
hand to feel what the spray is like. 
Adjust the spray patterns on all of 
them and you'll probably find some 
more to your liking than others. 

Retail prices of the shower mas- 
sagers range from $15 to $40; 
they're widely offered at discounts, 
however. 

Manufacturers' addresses: 
Alsons Corp., E. Chicago Rd., Somerset. Mich. 
49281; Bowles Fluidics Corp., 9347 Fraser 
Ave.. Silver Spring. Md. 20910; Chicago Spe- 
cialty, 7500 Under Ave.. Skokie, III. 60076; 
Conair, 11 Executive Ave.. Edison, N.J. 08817; 
Interbath, 3231 N. Durfee Ave.. El Monte, 
Calif. 91732; Jaclo, Inc.. 162 Carlton Ave., 
Brooklyn, N.Y. 11205; Pollenex (Associated 
Mills), 209 S. Jefferson St.. Chicago, III. 
60606; Rain Jet Corp., 301 S. Flower St., Bur- 
bank, Calif. 91503; Stanadyne, 377 Woodland 
Ave.. Elyria, Ohio 44035; Teledyne Aqua Tec, 
1730 E. Prospect St.. Fort Collins. Colo. 80521. 




Touch Control models; Jaclo's Shower- 
all Massagers; Alsons' and Pollenex 
hand-held and wall-mounted showers. 



RV plumbing is protected by Frostex 
heat tape — just plug it in to prevent 
freezing. Tape should be secured every 
linear foot with fiberglass tape. To strip 
Frostex, cut through tape along each 
conductor with diagonal cutters (below). 
Then remove center tab of core material 
and outside layers of insulation. 







Parts from FCT-3 kit (upper left) join 
material to junction box and cap end. 



Shrink tubing from FCT-5 kit (right) lets 
you make Y's, butt splices (bottom). 



Antifreeze tape 

gets hot when it's cold 



Heat tapes that will prevent freez- 
ing of exposed faucets and water 
lines buried above frost line are 
widely available I see PS, Apr. '74 1. 
But all involve certain problems: 
With most you must be careful not 
to overlap the tape, thereby creat- 
ing a hot spot that can burn it 
out. You need a thermostat for 
safety reasons. And the length you 
see is the length you get since the 
tape can't be cut or spliced. If it's 
too short, you get an unprotected 
area; it it's too long, you must 
double back, increasing the pos- 
sibility of overlapping. 

Now there's a heat tape that: 

• Can be cut to any length. 

• Can be put to work merely by 
installing a plug on one end and an 
insulating cap on the other. 

• Can be overlapped, "Teed" or 
spliced, plus wrapped around emp- 
ty plastic pipe. 



• Has a resistance close to in- 
finity and consumes negligible cur- 
rent at high temperatures. As it be- 
comes colder, however, the tape's 
heat output increases correspond- 
ingly—but only at the spot that's 
colder. Thus it doesn't need a ther- 
mostat. 

The material, called Frostex, was 
developed for the refrigeration in- 
dustry to wrap condensate lines in 
air conditioners and freezers. It's 
available from commercial refriger- 
ation suppliers. Price is about 
$2.50 to $3 a foot. 

If you're unable to find it, write 
to Chemelex, 837 Second Ave., Red- 
wood City, Calif. 94063, for the 
address of the nearest dealer. Frost- 
ex RSI handles 120 VAC with a 
maximum length of 100 feet; RS2 
takes 240 VAC and has a maximum 
circuit length of 200 feet.— Evan 
Powell 
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AMn dives 12,000 feet 
to look through a 

window 
into Earth 




Over the past decade or so, our picture of 
the Earth has undergone a total upheaval. 
Geologists now believe that the planet's 
surface is not rigid, but in constant mo- 
tion, with the continents themselves rid- 
ing along on huge chunks of the outer 
crust called tectonic plates— though much 
evidence was circumstantial. Early this 
year, an expedition used the research sub 
Alvin to provide science with direct evi- 
dence—the first documented series of 
samples wrenched from the deep layers 
of the oceanic crust. We sent reporter 
Robert Gannon along on the trip. He's 
seen at left, with Chief Scientist Robert 
Ballard, boarding the Alvin. Here is his 
report.— Arthur Fisher, Group Editor, 
Science and Engineering 
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By ROBERT GANNON 

"Guatemala, feb. 4, 1976— a ma- 
jor EARTHQUAKE STRUCK THIS CITY 
OF A MILLION PEOPLE AND NEARBY 
AREAS TODAY, KILLING MORE THAN 
20,000, ACCORDING TO A GOVERNMENT 

statement." ( From The New York 
Times. ) 

Later that morning, 600 miles 
northeast along the same fault line, 
an odd-looking submarine named 
Alvin was being lowered between 
the two pontoons of the catama- 
ran Lulu. The wind had risen, and 
the sub bobbed in the waves like 
a manatee. Eight men, hauling on 
lines and soaked with seawater, 
strained to back the sub out from 
between the pontoons. Two divers, 
in the water, were ready to release 
the lines when the sub was clear. 

Inside the 6%-foot, titanium-al- 
loy ball of a cabin, the pilot and 
two scientists wait amidst the wel- 
ter of handles and struts, levers, 

and instruments. 

* * * 

The temperature climbs— 89, 90, 
94-and Dr. Robert Ballard, 34, geo- 
physicist, strips off his seven-pocket 
mountaineering jacket and waits 
for the hatch to close. "This period, 
this ten minutes or so we're on the 
surface . . . Alvin is most vul- 
nerable here, and your emotions 
say, 'Come on, let's go; let's dive 
now.' But you can't rush; your life 
is involved— so you learn to relax." 

Finally the hatch closes. The pi- 
lot, Val Wilson, requests permis- 
sion to dive, and the sub starts to 

Continued 

Cayman Trough (arrow) in floor of At- 
lantic is giant split in earth's crust. Rock 
scarp on one side towers 6000 feet. 
1968, National Geographic Society. 
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Deep-submergence research vehicle Alvin, 

shown in these photos, has been operated by 
the Woods Hole Oceanographic Institution 
since 1964 for oceanographic study. She is 23 
feet long, with an eight-foot beam, and dis- 
places 1 5 tons. A four-inch-thick titanium-alloy 
hull permits dives to 12,000 feet. There is room 
inside the pressure sphere (above, right) for a 
pilot and two observers, together with scientific 
equipment and life-support systems that pro- 
vide for dives of 72 hours if necessary. Four 
viewing ports provide visibility ahead of and be- 
neath the Alvin. The vehicle is driven by three 
propellers, whose ability to tilt and reverse pro- 
vides thrust up or down, ahead or astern. De- 
pending on its mission, Alvin is equipped with 
a variety of control, navigation, and scientific 
instruments, including echo sounder, sonar, 
closed-circuit TV, underwater cameras and 
lights, remote manipulators, and so on. Photo 
at left, taken from Alvin near base of 6000-foot 
scarp in Cayman Trough, shows sub's me- 
chanical arm and sample tray. (Photos courtesy 
Woods Hole Oceanographic Institution.) 
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sink. Through the saucer-sized 
ports, Ballard watches Lulu's three 
propellers begin to whirl, and the 
shadow that is Lulu moves off. A 
diver's legs pedal past one port, 
then disappear in a flood of bub- 
bles. The Caribbean water darkens 
from azure to midnight blue, then 

at 600 meters, to black. 

* * * 

Alvin is embarked on a signal 
scientific endeavor. With the sup- 
port of the National Science Foun- 
dation, the U.S. Navy, and the Na- 
tional Oceanic and Atmospheric 
Administration, and with the par- 
ticipation of scientists from the 
Woods Hole Oceanographic Insti- 
tution, Scripps Institution of 
Oceanography, and other organiza- 
tions, the sub will attempt a close- 
up look at the geology of the deep 
ocean, the first ever to be carried 
out in a recognizable, identifiable 
sequence. 

For centuries, geologists with 
picks, maps, and notebooks have 
been poking about the earth's 
mountains and valleys, endlessly 
cataloging rocks, trying to unravel 
the globe's history. But the fact is, 
until a dozen years ago the state 
of earth sciences was comparable 
to that of medicine before the dis- 
covery of bacteria. 

Today geoscientists find them- 
selves in the midst of the most 
rapid revolution in the history of 
science. It centers around the old 
theory of continental drift, now go- 
ing by the name plate tectonics. 
Instead of a nearly inert ball spin- 
ning through space with miscella- 
neous fixed features scattered willy- 
nilly across its surface, the earth 
suddenly has emerged orderly and 
virtually alive. 

"It isn't just a big lump of dirt," 



says Ballard. "It's living— dynamic, 
constantly changing, expressing it- 
self." The earth has revealed itself 
to be a complex series of interde- 
pendent, ever-moving parts, with 
forces of such magnitude that earth- 
quakes and volcanoes, in the eyes 
of time, are only flashy curlicues. 
The crux of the revolution is this: 
The earth's surface— its lithosphere 
—is composed of many huge plates, 
like ice floes on a river. They're in 
continuous motion— thrusting up, 
grinding past one another, diving 
deep into the earth, with the con- 
tinents borne on their backs. 

Scientists across the world are 
trying to nail down what really is 
going on, what has happened in 
the past, what will happen. This 
February, a group from the Woods 
Hole Oceanographic Institution ex- 
plored the Cayman Trough, a rift 
in the earth more than three times 
as deep as the Grand Canyon, some 
75 miles south of Grand Cayman 
Island in the West Indies. Scien- 
tific director of the project: Bob 
Ballard. 

* * * 

The submarine continues to sink, 
sliding down the water in a slow 
spiral, her rear propeller gently 
pushing. The hull, two inches 
thick, cools and begins to sweat. 
Sitting cross-legged on the wood- 
grate floor, Ballard begins to relax. 
Might as well; the descent to 12,- 
000 feet takes two hours, and he 
has little to do. 

Jeff Fox, the other geophysicist 
aboard, asks for a chart of the bot- 
tom. Ballard passes it, then returns 
to watch tiny lights of sea life flit 
upward past his port. He flips on 
an outside lamp, hoping to glimpse 
the sources. But all he can see is 
a reverse snowfall of specks. 



Suddenly a voice crisps through 
the sphere: "Okay, Alvin, you've 
just passed 1000 meters." The voice 
is that of Jelle Deboer, aboard Lulu. 
"If you head 53 degrees for 42 min- 
utes you should be right on target." 

"Fine," replies the pilot. "Will 

do." Ballard checks his notes. 

* * * 

As Alvin continued its plummet, 
another Woods Hole oceanographic 
vessel, the Knorr, was steering a 
"Z" pattern over a part of the 
trench 23 miles to the southwest, 
gathering data for Alvin 's next se- 
ries of dives. Ordinarily, she works 
around the clock— mapping the 
bottom, dredging for samples, mea- 
suring heat flow, listening for 
earthquakes, photographing the ter- 
rain two miles beneath her. This 

day, February 4, was no exception. 

* * * 

Petrologist Wilfred B. Bryan 
has been up since just before dawn. 
It's his job today to coordinate 
the bottom photography and dredg- 
ing operations. But now he stands 
at the fan tail watching the sun 
bulging up through the horizon. 

He fiddles with the fold-up mag- 
nifying glass dangling from his 
neck, and sighs. "Everything is go- 
ing along fine, now," he says, "but 
oh, God, the trouble we had on our 
first runs, a week ago— the proof 
of Murphy's Law, I guess." 

"Hey, Bill, cameras are ready," 
someone yells, and Bryan hurries 
to check them out— two Edgertons 
loaded with high-speed Ekta- 
chrome. Bryan tests the strobes, 
switches on the timer, and watches 
as crane operator Jerry Kotter low- 
ers the frame off the stern and be- 
gins to play out line. 

Five minutes later, with the cam- 
eras dangling 400 meters below the 



Catamaran Lulu serves as Alvin's moth- courtesy National Geographic Society), Viewing lights are mounted at top of 
er ship, with ability to lift sub out of wa- shows pilot's viewport, mechanical arm, sail; a TV camera and its light are mount- 
ter (below). Front view of Alvin (right, and tray for bringing samples to surface. ed on platform below sail. 





6.ooo«. Map of Caribbean shows motion of tectonic 
plates, recent earthquake sites (circles). Cay- 
man Trough study area. Composite of echo- 
sounding profiles of Trough (below) shows 
6000-ft. -fault scarp on one side of spreading 
center. Alvin dove to 12,000-ft. level. Trieste 
II will explore rift valley next year. 



CARIBBEAN PLATF^N A PLATE 




Pillow-lava formation in spreading cen- 
ter of Cayman Trough was photographed 
by Angus camera sled (right) towed by 
research vessel Knorr. Formations are 
produced when lava is squeezed from 



ocean-floor vents at about 2200° F. Vol- 
canic material wells up where plates are 
moving apart. Similar formations were 
found by Project Famous in rift valley of 
Mid-Atlantic Ridge near Azores. 



surface, Bryan signals for the ca- 
ble reel to stop. The crew attaches 
a tracking transponder to the line, 
a device that emits a "beep" when- 
ever it's triggered by a radio sig- 
nal from the ship. 

The reel begins to turn again, 
rumbling, and Bryan takes his po- 
sition before a Precision Graphic 
Recorder screen in the main lab. 
Depth here averages something like 
4800 meters (nearly 16,000 feet) 
and more than an hour will pass be- 
fore the cameras reach bottom. 

On the screen, two little blips- 
one round, one square— are slowly 
marching across a superimposed 
map. One is the camera, reported 
by the tracking system; the other, 
the ship. Bryan will sit here, on 
and off, for four hours, at first 
trying to keep the cameras three 
meters from the bottom, while they 
automatically clock off 720 frames, 
one every 15 seconds. Then he'll 
relax for an hour as the system is 
reeled in. 

* * * 

"To understand what we're do- 
ing here, to comprehend what plate 
tectonics is all about," Ballard had 
told me a few days earlier, "you've 
got to get a perspective of the geo- 
logic timescale." He was sitting 
in his cabin, with his tennis-shoed 
feet propped up on a table. 

"Try to think of the earth as I 
do, as a living organism, as some- 
thing with a behavior and a psyche 
and a response. If you were to ask 
a butterfly standing on a sequoia 
if he perceives the tree to be liv- 
ing, he'd say 'Of course not; I've 
been here all my life and it hasn't 
done a damn thing.' And you'd get 
the same answer from a 65-year- 
old human being standing on a 4.6- 
billion-year-old earth. 

"But the earth is alive. It's dy- 
namic, with a systematic behavior. 
What we're trying to do is deter- 
mine the pattern." 

Geologists have always tried to 
do that. But only in the past few 
years, with the nearly universal ac- 
ceptance of the plate-tectonic the- 
ory, have they made much progress. 

Start with a map of the world. 
From the time 16th-century ex- 
plorers brought back crude draw- 
ings of the Americas' coasts, map- 
makers noticed a peculiar thing: 
The edges of the land on either 
side of the Atlantic seemed oddly 
parallel— a huge "S" curving from 
the Arctic almost to the Antarc- 
tic. Benjamin Franklin, in fact, once 
speculated that the earth's center 
might be a dense fluid, that con- 
tinents "might swim in or upon 
that fluid," that the earth's solid 



surface "would be a shell capable 
of being broken and disordered by 
the violent movements of the fluids 
on which it rested." 

He was largely right. But the 
idea remained only an interesting 
speculation. The geologic gospel 
that dominated until the 1960's 
held that the earth has remained 
much the same since the crust solid- 
ified, with only minor changes such 
as mountains growing, then wearing 
down. The earth is still cooling, so 
geologists had believed, and moun- 
tain ranges are merely wrinkles 



caused by the globe's contraction. 

But some 60 years ago a Ger- 
man meteorologist and balloonist 
named Alfred Wegener concluded 
that continents drift about the 
earth, and that they all started in 
one huge continent he called Pan- 
gaea. 

Nonsense, said the earth scien- 
tists, and they filed his notions 
with those on Atlantis and Noah's 
Ark. Still, his ideas were interest- 
ing: 

• Mountain ranges are confined 

\Continued on page 122] 



The search begins for 

Life on Mars 



Twin landing craft of Viking 1 
and 2 lead a $2-billion 
expedition to the mysterious 
surface of the Red Planet 

By WERNHER von BRAUN 

PS Consulting Editor, Space 



Within the next few weeks, it's pos- 
sible that an electrifying radio re- 
port from 200-million miles away 
will tell the world that there's life 
on the planet Mars, a discovery 
that would surely rank among the 
most important ever made by man. 

The word could come a few 
weeks after Viking 1 touches down 



on the Red Planet about July 4, 
a fitting way indeed to demonstrate 
the incredible scientific progress 
made during the 200 years since 
the birth of our Republic. Or, it 
could come after the descent of 
the Viking 2 lander about Sept. 9. 
Each craft will send a report after 
biological tests that will begin about 




Marsbound. Viking 1 
rides in nose of our 
biggest interplanetary 
rocket, four-stage Titan 
3E, at successful 
launch last year. Vi- 
king 2 followed shortly. 
Curving trajectory is 
taking them on 505- 
million-mile journey to 
Mars, 200-million 
miles distant from 
Earth. Then, each Vik- 
ing orbiter-and-lander 
will release the landing 
craft to descend on 
Mars' surface in search 
for life there. Powerful 
TV cameras on orbiters 
will first check out 
tentative landing sites. 
If unfavorable, they 
are subject to change 
in favor of better ones 
up to the last minute. 



Blazing rocket jets 

check fall of a Viking 
lander from height of 
4000 feet, after para- 
chute drop, as it ap- 
proaches soft landing. 
Sensors on footpads 
cut off three landing 
engines just before. 
Their nozzles tilt out- 
ward so exhaust gases 
won't contaminate soil 
samples. Cameras in 
twin turrets film Mar- 
tian landscapes, mak- 
ing color and stereo- 
scopic views. 






Where landers come down is marked by 
ellipses on map of Mars. Tentative site 
for Viking 1 's landing is called Chryse 
("land of gold") at mouth of valley, 
which dwarfs our Grand Canyon. For 
Viking 2 it is Cydonia, near rim of north 
polar cap. Possible traces of water at 
either site would favor finding life. 

eight days after touchdown and will 
take some 12 days to complete. 
These tests are designed to reveal 
the presence of microorganisms— 
the most likely form of life on 
Mars, if there is any at all. 

While it is even more unlikely 
that there are higher animals, a 
Viking lander's two TV cameras 
could detect them. 

Biology experiments 

Three principal life-detecting de- 
vices are aboard each Viking land- 
er. This "biology experiment," 
housed in an unpretentious box the 
size of a large suitcase, is undoubt- 
edly one of the most sophisticated 
pieces of scientific equipment ever 
built by man. It contains three 
automatic labs, a computer, tiny 
ovens, counters for radioactive trac- 

Continued 





HIGH-GAIN S BAND ANTENNA 
(DIRECT TRANSMISSION TO 
EARTH AND RECEPTION 
OF COMMANDS FROM EARTH) 



TWO FACSIMILE CAMERAS 
(SLOW-SCAN TV PICTURES) 



WIND-SPEED SENSOR 
ON METEOROLOGY BOOM 




Perched on Mars, Viking lander goes 
into action to take first picture. Full 
scene takes 20 minutes to scan. Then 
search for life, in samples scooped up 

ers, filters, a sun lamp, a gas chro- 
matograph to identify chemicals, 
40 thermostats, 22,000 transistors, 
18,000 other electronic parts, and 
43 miniature valves. The biology 
instrument will make these chemi- 
cal tests for living things in soil 
samples the lander scoops up: 

• A pyroly tic-release experiment 
will measure photosynthesis of car- 
bon dioxide and carbon monoxide 
in Mars' atmosphere. Some of Mars' 
potential fauna could announce 
themselves in this way. 

• A labeled-release experiment 
will test Martian creatures' ability 
to break down water solutions of 
simple organic compounds to car- 



by retractable boom at far left, begins. 
Findings go to Earth directly, via big dish 
antenna atop lander, or to orbiter for 
relay to Earth from another antenna. 

bon dioxide— another sign of life. 
The compounds' carbon will be 
labeled with radioactive C-14 to 
trace its progress. 

• A gas-exchange experiment will 
reveal assimilation of CO=, nitro- 
gen, methane, hydrogen, and oxy- 
gen by soil organisms— if they are 
there— in moist nutrients. 

Although no single test will posi- 
tively confirm life by itself, a team 
of scientists should reach a pretty 
certain conclusion if all three point 
to living microorganisms. 

Landers' cameras 

Whether larger forms of life exist 
on Mars will be for a Viking land- 



Lander's "smart" computer can operate 
it automatically for 22 days, but program 
can be updated by command from Earth 
if needed, after lander sends its reports. 

er's cameras to tell, something or- 
biting cameras couldn't do. Marin- 
er 9's photos of the Red Planet's 
surface [PS, Feb. '71], magnificent 
as they were, couldn't have revealed 
a herd of 10-million elephants cross- 
ing the scene. It will be another 
story for the lander cameras. Each 
lander is equipped with two cam- 
eras, spaced 39 inches apart, and 
capable of taking a panoramic view 
of the landing site. They will be ac- 
tuated within about 10 minutes of 
touchdown. As it takes the slowly 
rotating cameras and their nodding 
mirrors about 20 minutes to com- 
plete one 360° scan, and the radio 
signals another 20 minutes to cross 




EARTH 



DECODER 



Lander cameras use 

mechanical scan- 
ning. Nodding mir- 
ror and rotating tur- 
ret do it (left). Some 
periods of rescan- 
ning same vertical 
line will detect pas- 
sage of a moving 
object — a possible 
hint of "big game." 

Actual camera, built 
by Itek Corp., shows 
heart of the instru- 
ment pictured in dia- 
gram at left. Radio- 
photo method re- 
creates its still-life 
views on film 200- 
million miles away 
on Earth (bottom of 
diagram). 
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Biology instrument contains three prin- 
cipal life-detecting devices, soil-sample 
dispenser, and electronic gear. Main 
tests, called pyrolytic-release, labeled- 



LABELED RELEASE 
EXPERIMENT 



release, and gas-exchange experiments, 
detect chemical processes pointing to 
existence of life. Panel of experts will 
decide whether they settle question. 




Amazingly compact size of biology in- 
strument built by TRW Systems Group 
is shown in photo above. This is no 
model of it, but the real thing. 



the 200-million-mile distance from 
Mars to Earth, we can expect the 
first surface photos from Viking 1 
and 2 to arrive on Earth about one 
hour after touchdown. The twin 
cameras can also provide stereo and 
color pictures. Their slow mechanic- 
al scanning will restrict them to 
"still-life" photos, but they will be 
able at close range to view objects as 
small as an aspirin tablet. 

They wouldn't be able to sharp- 
ly picture a moving animal— as un- 
likely as that presence would be, 
in the opinion of most scientists— 
but could indirectly record its pas- 
sage across the field of view. At cer- 
tain times their rotating motion to 
build up a panoramic scene will be 
stopped. Then their nodding mo- 
tion will repeatedly trace a single 
vertical line. If nothing moved, 
each line should be identical. But 
if one or two successive lines display 
a dark or light spot unseen before, 
the "single-line scanning" method 
will have revealed an Unidentified 
Moving Object, possibly alive. 

A fruitful hoax 

In a preflight test of the Viking 
cameras, scientists viewed a simu- 
lated Mars landscape. Viking con- 
trol got an unscheduled surprise 
when the first picture revealed ma- 
rine fossils that team members had 
surreptitiously strewn on the sand. 
It was a worthwhile prank, since 
the picture proved sharp enough for 
a scientist to identify them at once 
as Earthly trilobites. 



The two Viking landers and their 
pair of orbiters will be busy craft 
indeed, for other purposes than de- 
tecting life on Mars. The three 
main biological experiments are 
covered in only about six pages of 
a 120-page NASA press kit detail- 
ing the Vikings' program and equip- 
ment. As this would suggest, the 
twin missions' total $2-billion cost 
will by no means have gone down 
the drain even if, as some scien- 
tists foresee, no life of any kind 
is detected. 

Prize trophies will be the lander 
cameras' eye-level view of Martian 
surface features— seen previously 
from no nearer than the remote 
viewpoint of Mariner 9's orbit. 
(When Russia attempted it with 
the jinxed Mars 3 soft lander, its 
transmitter went dead in only 20 
seconds, not enough to complete a 
single frame or show anything rec- 
ognizable. Some speculated the craft 
had been toppled by a sandstorm 
in which it landed.) 

A typical daily picture budget 
for one lander might be one pic- 
ture transmitted to Earth directly 
from the lander, two pictures trans- 
mitted at higher rate via the or- 
biter, and three more views spread 
on tape for relay later. Also, at 
times, the single-line motion-detect- 
ing technique referred to earlier 
will be used. 

Where to land a Viking 

Judging by standards on Earth, 
the most favorable sites for life 



will be spots where Mars' scanty 
water occurs, or once flowed. Vi- 
king l's primary site will be a re- 
gion called Chryse ("land of gold") 
at the mouth of a huge former wa- 
tercourse called Valles Marineris 
(valleys of Mariner), dwarfing our 
Grand Canyon. Coprates, once 
thought to be one of the Martian 
"canals," forms a part of them. 
Viking 2's target, called Cydonia, 
lies not far from Mars' north polar 
cap, at least partly a thin sheet 
of frozen water that melts and re- 
cedes in the Martian summertime. 

These sites will be reexamined 
by Viking's orbital cameras, sur- 
passing Mariner 9's, before the 
final choice is confirmed and the 
landers swoop down. (Viking 1 
goes into Mars orbit June 19.) 
One reason for being fussy about 
the sites is to avoid the embarrass- 
ment of landing on bare rock, where 
a Viking would be unable to scoop 
up loose soil to test. 

Before the combined Viking or- 
biter-and-lander detaches its sur- 
face craft, it will weigh about 7500 
pounds overall. The lander itself 
weighs 2375 pounds. Its orbit-to- 
surface trip will take some three 
to five hours, including the 10- 
minute passage through Mars' thin 
atmosphere. 

After the lander has been slowed 
by aerodynamic braking from its 
initial reentry speed of about 10,- 
000 mph to about 900 mph, it will 
unfurl a parachute— at 21,000 feet 
[Continued on page 121] 



Shower/cabana 

a stylish ellipse at poolside 



Light and airy shelter of 
translucent roof and walls 
offers plenty of elbow room 
for showering and changing 

By RO CAPOTOSTO 



There's nothing quite as conve- 
nient and practical as a facility for 
changing clothes and showering 
outdoors at poolside. It eliminates 
the constant parade in and out of 
the house and the usual mess of 
water-tracked floors and cast-off 
wet suits in the bathtub. 



The unique design of this show- 
er/cabana meets the requirements 
the editors outlined for me: 

• The structure should satisfy 
both functions of dressing and 
showering in a compact space-sav- 
ing unit without sacrificing comfort. 

Continued 
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Elliptical shape of our poolside shower/cabana is easy to achieve 
with FRP panels and accessories. Plastic and aluminum structure is 
long-lasting, too. since there's nothing to rust or rot. All lumber is 
Wolmanized. Above, center, shower curtain is pulled to protect bench, 
clothing while showering. At left, it's pulled back for drying, dressing. 
Translucent roof lets in plenty of light, above. 
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• In contrast to typical make- 
shift showers (and some commer- 
cially available ones) which are 
dark, dank, and dreary, this one 
would be light, airy, and fun. 

• Simplified plumbing for hot 
and cold water, minimal mainte- 
nance, and relative ease of fabrica- 
tion were additional prerequisites. 

Here's how my prototype shapes 
up: The base takes up only 4-by-6 
feet of lawn space. Waste water 
drains into a simple dry well be- 
low. The elliptically shaped inte- 




First draw full-size outline of ellipse 
on paper, using string and two nails. 
Curved wood form is nailed to work sur- 
face to aid in bending aluminum bar. 
Clamp holds piece as it's hand bent. 




Critical step: The flanges with adapters 
must be properly spaced so hoop rests 
on adapter rims, allowing clearance for 
the pipes. Each pipe must line up with 
a valley rather than a crown in the hoop. 




Clearl ite-panel roof is nailed to every 
other crown of redwood strip on roof 
cross-beams. Use Filon aluminum nails 
with neoprene washers. Drill clearance 
holes and strip to prevent splitting. 



rior doubles as a dressing room 
and shower— with space to spare. 
The trick is accomplished through 
the use of an ordinary shower cur- 
tain. Clothes are hung at the left 
end of the cabana. The curtain is 
then drawn to keep water from 
wetting the clothing and bench. 

The interior is suffused with 
bright but soft light transmitted by 
the translucent roof and wall pan- 
els. Ample spacing is provided at 
the top and bottom of the walls to 
allow adequate fresh-air circulation, 




Water-soaked Carousel redwood clos- 
ure strips (a Filon accessory) are taped 
into place around the inside of hoops. A 
scrap strip of panel helps to check con- 
formity of added-on filler strip. 




Half-lapped H supports rafters. Nail it 
to the rafters' bottom edges, with flanges 
attached. Although rafter lengths vary, 
curvature must be the same on all five 
so Clearlite roof fits snugly. 




FRP-panel door has redwood closure 
strips back-to-back at the top and bot- 
tom, and solid strips on front and back 
sides. Entire framed door panel is held 
together with through-bolts and nuts. 



thus preventing mildew and odor 
from forming. 

Rugged, easy-to-install CPVC 
pipe carries water from the house 
to the shower. Aside from the sim- 
plicity of working with it, plastic 
is less expensive than metal pipe. 
This prompted the use of plastic 
pipe in a structural capacity as 
well; it serves as the vertical fram- 
ing members, instead of galva- 
nized pipe or aluminum tubing. 

Wood is LP 

The base decking, as well as the 
roof framing and bench, is made of 
2-by-4 and 2-by-6 Wolmanized lum- 
ber. Since the preservative treat- 
ment adds base weight, I found it 
unnecessary to anchor my cabana 
to the ground. LSee "Lifetime Pre- 
served Wood," PS, Apr. '76.] 

Filon Stripes— the rib-configured, 
translucent, fiberglass - reinforced 
plastic panels with factory-applied 
colors— are used for the walls and 
door, while Filon's corrugated Clear- 
lite panels are used for the roof. 
The latter, although termed clear, 
has a slight opalescence. This pre- 
vents clear visibility, assuring pri- 
vacy. 




Installation of FRP sidewalls starts 
with two front panels. Attach each rib, 
top and bottom, with Filon screws. The 
last rib of each panel gets no screw un- 
til overlapped adjoining panel is in place. 




Door frame is made of 1 /1 6"-by-1 "-by- 
1" aluminum angle riveted at corners. 
Since door won't fit into frame due to 
projecting nuts and bolts, hinge is al- 
tered and installed as shown. 
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Construction 

You'll need a few basic hand 
tools and a few portable electrics 
including a saber saw, circular 
saw, and drill. Start with the pair 
of elliptical aluminum hoops. Draw 
the outline full size on paper, using 
the string and twin-foci method, 
to the dimensions indicated in the 
plan. Mark a centerline through the 
length and width. 

Cut a couple of scrap boards to 
conform to the shape of slightly 
more than one-quarter of the out- 
line. Nail them to the work surface, 
over the drawing, to serve as a 
bending guide. Center a six-foot 
length of VV'-by-l" aluminum bar 
stock over an end centerline, and 
clamp it to the wood form. Press 
the bar against the form to bend. 
Unclamp the bar, flip it over, re- 
clamp at center, and bend the 
other side. Remove the wood form 
after the four sections ( two for each 
hoop) are bent. 

You'll note that there is some 
( normal ) spring-back during bend- 
ing. Correct this by making free- 
hand adjustments using the out- 
line as a guide. Use a Pop riveter 




Shower-water-mixing faucet, attached 
to independent wood support, is posi- 
tioned vertically to allow controls and 
spout to slip through holes drilled in 
single rib of FRP panel. 



to join the additional straight and 
curved sections required to com- 
plete the hoop. Overlap as shown. 

Line the inside of the hoops with 
Filon's Carousel redwood closure 
strips. Be fussy and select straight- 
grained strips when buying, or 
you'll have splitting problems. Pre- 
soak them for an hour or two in 
the pool so they'll bend. Work left 
and right from the flat section of 
the hoop, leaving the small piece 
to be filled in at the rear center 
until last. You'll find that the ends 
of the strips are random cut; you'll 
have to trim the lead ends so that 
they start with a thin section, as 
indicated in the plan. Insert a small 
section at the rear to complete the 
circuit, taking care that the con- 
figuration pattern is continuous 
and not out of phase. A scrap of 
FRP panel helps here. A strip of 
wood V 4 " by 1" is added at the 
rear to fill the gap resulting from 
the overlap joint in the aluminum. 

Use strips of strong adhesive 
tape at each valley to hold the clo- 
sure strips in place. Leave the tape 
on until after the final assembly 
of the panels. The tape is then 
slit with a razor blade and pulled 




Plumbing-support assembly, made of 
wood, is in place, secured to cabana 
deck by three lag screws through base. 
Two plastic brackets fasten over the 
CPVC pipes to secure them to deck. 



out. The panels will be attached 
to the hoops later with special self- 
tapping screws. Drill the holes for 
the screws at this stage, before the 
hoops are secured to the structure. 
Use a 3/16" bit to bore holes 
through the center of each crown. 

Assemble the base next. Drill 
pilot holes in the Wolmanized 
planks to prevent splitting; use 3" 
hot-dipped galvanized nails for as- 
sembly. 

Galvanized pipe flanges (1") are 
used on the base and roof assembly 
to secure six supports of 1" PVC 
outside the ellipse. You'll have to 
screw a threaded adapter into each 
flange to accept the pipes. Posi- 
tion flanges so that the aluminum 
hoop rests on the adapters in line 
with their inside edges. Remove 
the hoop after marking the flange 
locations, and screw them into 
place. 

Roof framing 

Note in the plan that the two 
roof cross-members are not parallel 
but angle in slightly toward the 
front. This is dictated by the posi- 
tion of the lower flanges. The flang- 
[Continued on page 130] 




Faucet handles are attached from in- 
side the enclosure. Flexible tubing for 
handheld shower head connects direct- 
ly to spout — a short nipple. Most hand- 
held showers offer bracket grip (shown). 
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New canoes i 

lighlec stronger maleriq^ 
make paddling more fun 




PS canoes are made of clear resin over wood, canvas over wood, natural and painted aluminum, fiberglass, Kevlar, ABS. 





V 1 



Hull shapes show up clearly on rack: Aluminum canoes- 
silver Alumacraft and red Grumman— have flat bottoms with 
keels. Wood canoes— green Allagash and brown Old Town- 
are round-bottomed, keelless. Kevlar-resin Sawyer is long 
and narrow; fiberglass-resin Mad River has V bottom. ABS 
Oxford (on car) is flat-bottomed with ridge for a keel. 
To move a canoe (upper right) you can use a boat cart, carry- 
ing yoke, car-top pads and tie-downs. Wind or engine power 
(middle) are possible on many canoes — Grumman sail kit at 
left, two motor mounts at right. Cruising gear (bottom) in- 
cludes basket and duffle packs, buoyant vests. 
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By ERIK H. ARCTANDER 

Canoes are gliding over American 
waters again by the thousands, cen- 
turies after northeastern Indians 
invented them. Except for a few 
rare birch-bark canoes and some 
canvas-over-wood and resin-over- 
wood models, however, today's ca- 
noes are made of aluminum, fiber- 
glass, ABS plastic, or Kevlar. 

The new materials have a lot to 
do with canoeing's resurgence. 
Made by machine or semiskilled 
labor, canoes are among the least 
expensive craft afloat. Most of them 
are also stronger, lighter, and easier 
to maintain than traditional mod- 
els. 

You've probably guessed the oth- 
er reasons for canoeing's appeal: 

• Weights of between 45 and 85 
pounds make canoes easy to carry 
and cartop. 

• With a draft of a few inches, 
they go places few other craft can. 

• There's no machinery to main- 
tain and no fuel to buy— unless 
you add a small outboard. 

• Campers, fishermen, and hunt- 
ers can carry a big load with little 
strain. 

• They store in garage or cellar. 



These good reasons for taking up 
canoeing aren't especially new. 
What's new is a reawakening de- 
sire among many Americans to ex- 
ercise flabby muscles, learn new 
physical skills, and enjoy what's 
left of nature without damaging it 
further. 

As with sailing, canoeing takes 
instruction and practice. The pen- 
alty for plunging ahead in ignor- 
ance is a very frustrating, anxious 
experience and, frequently, a po- 
tentially dangerous dunking. By 
all means try it before investing 
any money. It's easier to rent a 
canoe than a sailboat, though your 
selection's usually restricted to alu- 
minum. 

How canoes differ 

There is no perfect canoe at any 
price; each represents a trade-off 
in materials, hull design, and in- 
terior features. Even the experts 
don't always agree. 

But here are some fairly safe 
generalizations, based on the re- 
ports of experienced canoers, inter- 
views with long-time manufactur- 
ers and dealers, and my own first- 
hand observations of the canoes 
shown: 



Wood. You can't beat a wooden 
canoe for eye appeal. The Allagash 
16 we borrowed is a traditional 
canvas-over- wood craft at a remark- 
ably low price. Hand-built by In- 
dians, it's sold by Great World 
(see Canoe Guide). 

It will probably soak up five to 
10 pounds of water in use, require 
refinishing every year or two, de- 
velop leaks or punctures more read- 
ily than other types, and it is hard- 
er to repair. But its wooden frame 
is buoyant and insulates against 
cold and water noise. Who can 
say how much appearance and nos- 
talgia are worth? 

Old Town's Trapper is a flawless 
piece of craftsmanship that de- 
serves to hang in an art gallery. It 
raises pride of ownership to such 
a pitch that each abrasion of its 
varnished gunwale, each scratch on 
its clear-resin bottom could be like 
a stab in the heart. The resin, of 
course, prevents both waterlogging 
and leaks better than canvas. And 
it should resist puncture better and 
be easier to repair than canvas. Old 
Town makes canoes out of other 
materials, too, apparently to the 
same high standards. 

Continued 




Details make a difference: Sawyer (top left) uses molded 
seats. Oxford (top right) has handles. Alumacraft's curved 
thwart and bolt-on pads (bottom left) are for portaging. Alla- 
gash seats are woven rawhide, varnished. 

How the seven canoes compare 



Rack equips any car to carry a canoe; wide models handle 
two or three. Clamps fit roof gutter or window frame. 



Make 


Model 


Material 


Length 


Beam' 


Depth' 


Weight 5 
(lb.) 


Bottom 


Price 


ALLAGASH 


16 


Wood/canvas 


15'10" 


36%' 


13" 


68 y 2 


Round/smooth 


$412 


OLD TOWN 


Trapper 


Wood/plastic 




35>/ 2 " 


11" 


63 


Round/keel 


865 


ALUMACRAFT 


Quetico Cruising 


Aluminum 


17'0" 


36" 


13" 


75 y 2 


Flat/keel 


325 


GRUMMAN 


Double-End 


Aluminum 


17'0" 


35 y 2 » 


12 y 2 - 


76 


Flat/keel 


328 


MAD RIVER 


Malecite 


Fiberglass 


16'7" 


34i/ 2 " 


12'/ 2 " 


72 y 2 


V-shaped 


409 


SAWYER 


Cruiser 


Kevlar 49 


17'9" 


33" 


12" 


46 


Flat/smooth 


530 


OXFORD 


17 


ABS 


17'0" 


35 V4" 


13" 


85 


Flat/ridged 


290 



'Widest point amidships, to nearest V 2 ". "From inside of bottom to top of gunwale amidships, to nearest V 2 ". To nearest y 2 lb. 
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These enthusiasts are taking a post-graduate course — running through white water on Connecticut's Farmington River. 




Sail a canoe? Most have an optional 
rig: mast, step, sail, leeboards, rudder. 

Aluminum. More aluminum ca- 
noes are sold than any other kind, 
and they're preferred by most out- 
fitters. Top-quality models like the 
satin-finished Alumacraft and the 
painted Grumman are stretch- 
formed by machine from two 6061 
marine-alloy sheets and riveted 
down the centerline to an inner and 
outer keel. 

Standard thickness is a uniform 
0.050 in.; both makers also offer 
lightweight models. The 0.040-in. 
Alumacraft 17-footer weighs nine 
pounds less than standard, the 
0.032-in. Grumman 17 is 15 pounds 
less. 

Aluminum canoes are now strong- 
er and more rigid than ever. But 
they still transmit heat or cold 
more readily than other materials, 
make more noise when slapped by 
waves, tend to grow a layer of oxide 
on exposed surfaces, or the paint 
will tend to chip. 

An aluminum canoe can pick up 
dents, but it takes a lot to punc- 
ture one. Dents can be rubber-ham- 

88 POPULAR SCIENCE 



Canoe provides quick, easy ride to the 

back country for fishermen and hunters. 

mered out. Punctures are patched 
or welded— usually a professional 
repair. 

Fiberglass. Fiberglass-reinforced 
resin— easily formed into complex 
shapes— is strong for its weight, 
bends before it breaks and returns 
to original shape, and has molded- 
in color. Fiberglass patch kits are 
widely available. 

The strength, durability, and 
weight of fiberglass canoes vary con- 
siderably. Resin must be carefully 
formulated: hard enough to resist 
gouging, yet flexible enough to bend 
without cracking. Hand layup, of- 
ten by semiskilled labor, may mean 
uneven resin thickness and delami- 
nation if all layers aren't thorough- 
ly saturated. 

Moral: choose a fiberglass-canoe 
maker carefully for his experience 
and reputation for quality. The 
Mad River Malecite I used showed 
every evidence of careful construc- 
tion. 

Plastic. ABS plastic (acryloni- 
trile-butadiene-styrene) is used in 



You can mount an outboard on square 
stern (above) or a mounting bracket. 

at least three different ways to 
make canoes. The simplest, least 
expensive, and probably most vul- 
nerable to damage is a single shell 
of homogeneous ABS sheet. Some 
ABS canoes have been made in 
two halves and joined at the keel 
like aluminum models; the joint 
sometimes splits under stress. 

Most commonly, ABS is used as 
part of a laminated sheet, called 
Royalex by most and Oltonar by 
Old Town. Two layers of ABS 
sandwich a heat-expanded core of 
closed-cell foam between them. A 
vinyl skin on the outside of each 
ABS layer forms the hull's inner 
and outer surfaces. UniRoyal, mak- 
er of Royalex, varies the thickness 
of each layer to accommodate canoe 
makers. 

The foam core provides some 
notation as well as thermal and 
sound insulation. More important, 
the laminate stands up to brutal 
punishment. Oltonar canoes, for 
example, have fallen 800 feet from 
a plane, folded around a bridge 



Ca 



Canoe guide — a sampling of manufacturers 



Company 



Materials 



Models 



ALLAGASH 


Wood-canvas 


Four models 15-18 ft., $400-446. 


ALUMACRAFT 


Aluminum 


Ten models (three lightweight) 15-18'/ 2 ft.. $305-355. 


BEMIDJI 


Fiberglass 


Six models 15-17 ft.. $419-559. 


BROWNING 


Aluminum 


Five models 11-17 ft., $265-315. 


CHESTNUT 


Wood-canvas, 
fiberglass 


Forty-six wood/canvas models 11-26 ft., $420-1542. Three fiberglass models 
14-16 ft., $363-391. 


DOLPHIN 


Fiberglass 


Nine models 12-18 ft.. $270-365. 


GRUMMAN 


Aluminum 


Thirteen models 13-20 ft., $300-499. Lightweight, shallow- 
keel versions extra. 


LINCOLN 


Fiberglass, Kevlar 


Seven models ll-18>/ 2 ft., $269-475. 


LOWE LINE 


Aluminum 


Five models 15-19 ft.. $355-415. 


LUND 


Aluminum 


Six models 15-17 ft., $310-355. 


MAD RIVER 


Fiberglass, Kevlar, 
Royalex 


Eight models 13-18 l / 2 ft., $335-789. 


MITCHI-CRAFT 


Aluminum 


Fourteen models 12-17 ft., $283-344. Sponsons optional. 


MONARK 


Aluminum 


Three models 15-17 ft., $292-316. 


I P— \ -W- *~\ L 1 1 |L 1 

OLD TOWN 


Wood*canvas, wood-resin, 
fiberglass, Oltonar 


tight wood-canvas models lo-^u ft., $odD-iuyt), one 
wood-resin model 15 ft., $865. Twelve fiberglass models 
10'/ 2 to 18'/ 2 ft.. $295-595; Kevlar layer optional. Six 
Oltonar models 12 to 18 ft.. $380-490. 


OUACHITA 


Aluminum 


Four models 15-17 ft., $292-320. 


RIVERS & GILMAN 


Fiberglass, Royalex 


Six fiberglass models 11-18 ft., $219-349. One Royalex 
model 17 ft.. $385. 




Fiberglass, Kevlar 


rink, filin.nUi.. mn^nl, O A <♦ tfOOA O 1 C * ^ „ „ „ f „ 1 „ „ „..„:! 

tight fiberglass moaeis i3-V4-£4 n., *^yu-o/D, three or these also avail- 
able in Kevlar at $200 additional. 


SEA NYMPH 


Aluminum 


Six models 13-17 ft., $276-298. Lightweight, shallow-keel, 
livery versions extra. 


SEARS 


Aluminum, fiber- 
glass, ABS 


Two aluminum models 12 and 14 ft., $370 and $420. One 
fiberglass model 12 ft., $200. Two ABS models 17 ft., 
$280 and $390 (one double, one single hull). 


SMOKER-CRAFT 


Aluminum 


Twelve models 1117 ft., $205-326. 


STARCRAFT 


Aluminum 


Three models 15-17 ft.. $299-335. 


WARDS 


Aluminum, ABS, 
polyethylene 


Four aluminum models 11-17 ft., $200-300. One ABS model 17 ft., 
$290. One polyethylene model 12 ft., $150. 



MANUFACTURERS OR DISTRIBUTORS: Al- 
lagash, Great World, 250 Farms River Rd., 
West Simsbury, Conn. 06092; Alumacraft 
Boat Co., 315 W. St. Julien St.. St. Peter. 
Minn. 56082; Bemidji Boat Co., Box 249 
Hwy. 2 West, Bemidji. Minn. 56601; Brown- 
ing-Aerocraft, 900 Chesaning St.. St. Charles, 
Mich. 48655; Chestnut Canoe Co. Ltd., Oro- 
mocto. New Brunswick, Canada E2V 2G5; 
Dolphin Products, Inc., Wabasha, Minn. 



55981; Grumman Boats, Marathon, N.Y. 
13803; Lincoln Canoes, Rte. 32, Waldoboro, 
Me. 04572; Lowe Line, Interstate 44, Leba- 
non, Mo. 65536; Lund American, Inc., Box 
248, New York Mills, Minn. 56567; Mad 
River Canoe, Inc., Waitsfield, Vt. 05673; 
Mlchi-Craft Corp., 19995 19 Mile Rd., Big 
Rapids, Mich. 49307; MonArk Boat Co., Box 
210, Monticello, Ark. 71655; Old Town Ca- 
noe Co., Old Town, Me. 04468; Ouachita 



Marine Corp., Box 420, Arkadelphia, Ark. 
71923; Rivers & Gilman Moulded Prod., Inc., 
Main St., Hampden, Me. 04444; Sawyer Ca- 
noe Co., 234 South State St., Oscoda, Mich. 
48750; Sea Nymph, Box 298, Syracuse, Ind. 
46567; Sears Roebuck & Co. (see catalog); 
Smoker-Craft, Inc., New Paris, Ind. 46553; 
Starcraft Co., 2703 College Ave., Goshen, 
Ind. 46526; Ward, Montgomery (see cata- 
log). 



abutment, and been thrown from a 
five-story building. Yet they've re- 
turned to original shape and float- 
ed without a leak. This is the ideal 
canoe for banging around, one 
builder says, though it's difficult 
to vacuum-mold fine lines or subtle 
curves into Royalex. 

The Oxford ( sold through Mont- 
gomery Ward as the Bicentennial) 
is built like some fiberglass boats. 
A liner of ABS is nested inside 
an ABS hull, fastened to it at the 
gunwale, and the space between 
filled with expanded urethane foam. 
Result: Its double hull floats and 
insulates well, and is virtually un- 
sinkable. 

The Cycolac ABS, also used to 



make football helmets, is coated 
with acrylic to resist chalking, craz- 
ing, or fading. Though difficult to 
puncture, it could be difficult to 
patch as well. 

Kevlar. Newest synthetic canoe 
material is Kevlar-reinforced resin. 
The DuPont aramid fiber is report- 
edly twice as strong and has double 
the fatigue resistance of glass. And 
a 17-ft. canoe weighs 15 to 20 
pounds less in Kevlar than in fiber- 
glass. Many canoeists hail it as 
the ultimate material for a racing 
craft or back-country cruiser. Hav- 
ing carried and paddled a Sawyer 
Kevlar, I agree that moving 46 
pounds instead of 65 or 75— espe- 
cially by yourself— makes canoeing 



more fun by making it less work. 

Kevlar fabric costs about 10 
times more than fiberglass cloth, 
pound for pound. And laying it 
up requires more careful work— 
unlike fiberglass, Kevlar does not 
become transparent as it's wetted 
with resin. Thus it's harder to tell 
during construction when Kevlar is 
thoroughly saturated to form a 
solid hull that won't delaminate 
later. 

However, the Sawyer's transpar- 
ent-gel coat makes it possible for 
the owner to spot delamination if 
it develops— and return the craft 
to the manufacturer. And I found 
Kevlar's golden fabric attractive. 

[Continued on page 118] 
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AUTO-MAINTENANCE BASICS 



Seventh of a series 



Hew to check and service 
your car's 

cooling system 



By WALTER O. KOEHLER 

The combustion inside the cylin- 
ders of your car produces tempera- 
tures high enough to melt the cylin- 
der block in 20 minutes. It gener- 
ates enough heat to keep a five- 
room house comfortably warm in 
zero weather. 

A third of this heat is converted 
into mechanical energy to drive the 
car. But you've got to get rid of 
the rest or you're in trouble. Half 
of the waste heat goes out of the 
tailpipe. But the other half has to 
be handled by the cooling system. 
The cooling system gets rid of en- 



gine heat by circulating a coolant 
through passages in the engine 
block. The heated water is then 
circulated through the radiator 
where it gives up its heat to the 
outside air. In winter, some of the 
heat is dumped into the passenger 
compartment to keep you warm. 

The coolant itself is a circulat- 
ing liquid. Years ago, when en- 
gines were smaller, had lower com- 
pression ratios and larger radiators, 
and when there was more room un- 
der the hood, cooling was easier 
and the cooling system simpler to 
maintain. Car owners used plain 
water in the summer and a mix- 



ture of water and alcohol to pre- 
vent freezing in the winter. Some 
car owners added a little water- 
soluble oil to prevent corrosion of 
the metal parts. The alcohol boiled 
easily, so a thermostat that opened 
at a relatively low temperature was 
added. But there were problems: 
During the winter, the engine was 
slow to warm up and the heater 
produced little warmth. In sum- 
mer, boilovers were common. 

The price of progress 

Then things got really tough. 
Engines got bigger, compression ra- 
tios went up, cars got heavier, and 



How a cooling system protects your engine 




HOT 



Schematic from 

"Stant Cooling System Fact Book," 
available free from Stant Mfg. Co. Inc 
1620 Columbia Ave., 
Connersville, Ind. 47331 



AIR 

FLOW 

TO 

COOL 
WATER 



1. HEATER CORE 

2. WATER JACKET 
SURROUNDING 
COMBUSTION 
CHAMBER 

3. WATER JACKET 

4. COMBUSTION 
CHAMBER 

5. SHROUD 

6. RADIATOR 

7. FAN BELT 

8. WATER PUMP 

9. FAN 

10. GASKET 

11. THERMOSTAT 

12. OUTLET CASTING 

13. HOSE CLAMP 

14. PRESSURE CAP 

15. HEATER-CONTROL 
VALVE 



COOLED WATER 



COOLED 
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Upper radiator hose should be neither brittle nor spongy; 
squeeze to check condition, replace if needed. 



Pressure cap lets your engine get hotter than 212° without 
boiling, but sealing seat must be pliable. 



we began to hang air conditioners 
and other equipment under the 
hood, which cluttered up the area 
and made cooling difficult. All this 
prompted two major improvements 
that led to the modern cooling sys- 
tem: 

• Ethylene-glycol antifreeze. A 
water-glycol mixture has a higher 
boiling point than either alcohol 
or water and permits engine opera- 
tion at higher temperature. That 
gives better engine efficiency and 
more effective heating of the pas- 
senger compartment. Such an anti- 
freeze also contains a water-pump 
lubricant, rust inhibitors and other 
corrosion inhibitors, and acid neu- 
tralizers. 

• The radiator pressure cap. A 
pressurized system operates at a 
higher temperature without boiling. 
(The boiling point of a 50-50 wa- 
ter-antifreeze mixture now used 
summer and winter in a pressur- 
ized system is about 260° F. ) Pres- 
surizing also helps compensate for 
higher heat loads caused by the 
more powerful engines, heavier cars, 
automatic transmissions, and air 
conditioning. 

The cooling system of a modern 
car consists of a relatively few 
simple parts: the coolant passages 
in the engine and head, the radiator, 
the coolant pump, the thermostat, 
the pressure cap, the car's heater, 
and the hoses that hook all the 
parts together. Regular attention 
will keep all these parts working 
as they were designed to work. And 
when something does go wrong, 
a straightforward troubleshooting 
routine will usually find the trou- 
ble quickly. 

Before you start on vacation is 
a good time to make sure your 



cooling system is in good condition. 
First step: Check coolant level. 
If your car does not have a cool- 
ant-recovery system ( with the cool- 
ant reservoir separate from the ra- 
diator ) , check the coolant level only 
when the engine is cold. Remove 
the radiator cap and observe the 
level. It should be one to three 
inches below the radiator filler neck. 

On cars with a coolant-recovery 
system, check the level in the see- 
through plastic reservoir with the 
engine at operating temperature. It 
should be between the add and 
full marks. It is normal for the 
coolant level to fall below the add 
mark when the engine is cold. (In- 
cidentally, never remove the radia- 
tor cap from an overheated engine. 
Shut off the engine, raise the hood, 
let the engine cool for 15 to 20 
minutes. Put a heavy rag over the 
radiator cap, grip the cap with the 
rag, and turn the cap slowly to the 
first notch to relieve system pres- 
sure. Then turn the cap to the next 
notch and remove it carefully.) 

Next, inspect the radiator, the 
cooling system, and heater hoses 
and connections. Tighten hose 
clamps. Look for dampness or dis- 
coloration at joints in the engine as- 
sembly, especially at the water- 
pump flange. Inspect the pump it- 
self for external leakage. 

If the system is leak-free, your 
next step is to find and eliminate 
potential causes of future trouble. 
Examine the fan belt for frayed 
edges or other defects. Check ten- 
sion with a tension gauge, if avail- 
able, and adjust to manufacturer's 
specifications. If you don't have a 
gauge, apply pressure on the belt 
with your thumb at a point midway 
between the two pulleys that are 



farthest apart. Deflection should not 
exceed a half inch. On most cars, 
adjust belt tension by loosening the 
alternator-mounting bolt and ad- 
justing the arm bolt, using a pry 
bar to force the alternator against 
the belt, then tightening both bolts. 
Place the pry bar where it will not 
damage the alternator. 

Squeeze the radiator and heater 
hoses. They should be neither brit- 
tle nor spongy. Replace any hoses 
that have bulges. Pay particular 
attention to the upper radiator 
hose. Since the engine moves on its 
flexible mountings, the upper hose 
is subjected to the most flexing, and 
is usually the first to fail. Some 
car owners make it a habit to re- 
place the upper hose every two or 
three years to prevent trouble. 

The fall flush 

Once every year or two, pref- 
erably in the fall, the cooling sys- 
tem should be flushed and refilled 
with a fresh 50-50 solution of anti- 
freeze and water. Reverse flushing 
is the most effective way of clean- 
ing out the system. 

One supplier of antifreeze ( Pres- 
tone) offers a kit that simplifies 
the reverse-flushing process. To use 
the kit, cut the heater inlet hose 
and insert the flushing tee that 
comes with the kit. Secure the tee 
with the hose clamps also con- 
tained in the kit, and hook up a 
garden hose, using the coupler 
that's also included. Insert the kit's 
splash tube in the radiator filler 
neck. Set the heater's temperature 
control to maximum heat. Turn on 
the garden hose and continue flush- 
ing until the water coming from 
the radiator splash tube is clear. 

Continued 
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Two checks with a pressure tester 




Check pressure cap (left photo) by assembling pressure test- 
er (this one is a Stant ST-255A). cap adaptor, and cap. Pump 
to the rated pressure. Cap should hold pressure for at least 
one minute. If not, change it. Next, attach tester to radiator 



(right photo) and pump to the rated pressure. With system 
under pressure, check radiator, all hoses, connections, and 
joints for signs of leaks, such as discolored streaks at hose 
connections. Replace hoses, clamps, or gaskets as needed. 



Check the capacity of the cooling 
system in your owner's manual and 
pour in enough antifreeze to give a 
50-50 solution. As the antifreeze is 
poured into the radiator filler neck, 
clear water will come from the open 
flushing tee. 

When you have poured in the 
necessary amount of antifreeze, re- 
place the cap on the flushing tee. 
Start the engine and warm it up, 
then allow it to cool enough to re- 
move the radiator cap safely. If 
coolant level is low, add pure anti- 
freeze. 

Troubleshooting 

Two main problems can show up 
in your cooling system: persistent 
loss of coolant, and overheating. 
Coolant loss may be due either to 
leakage or boiling. A cooling-sys- 
tem pressure tester can be used to 
find troubles that could lead to 
either of these conditions. The test- 
er consists of a small hand pump 
attached by a rubber hose to a fit- 
ting that attaches to the radiator 
filler neck in place of the cap. The 
photographs above show you how 
to use it. (Some authorities recom- 
mend regular spring and fall checks 
with a pressure tester to detect po- 
tential problems.) 

If the pressure tester neither 
detects leaks in the system nor 
spots a faulty pressure cap, over- 
heating problems may be originat- 
ing elsewhere. Prime suspect: poor 
circulation, usually caused by a 
clogged radiator. To check for this 
condition, bring the engine up to 
operating temperature, then shut it 
off. Raise the hood, put your hand 



close to the radiator, and slowly 
move it toward its top. You should 
feel a gradual increase in tempera- 
ture as your hand moves upward. 
If there is a sharp change at any 
point, the radiator is clogged. 

To clean out the rust and residue 
that can clog a radiator, use a 
radiator cleaner and follow the in- 
structions furnished with the prod- 
uct. If this doesn't work, the radia- 
tor must be removed and cleaned 
at a radiator-repair shop. Small 
leaks in a radiator can be repaired 
with stop-leaks and sealers sold at 
service stations and auto-supply 
stores. More serious leaks require 
professional attention. 

A clogged heater core can also 
cause overheating. To check for this 
condition, warm up the engine and 
turn the heater's temperature con- 
trol to the highest setting. Inlet 
and outlet hoses should be hot. 

Yet another possibility: A soft 
lower radiator hose will sometimes 
collapse at high engine speeds and 
restrict coolant circulation. This 
can be a very mysterious trouble 
to find. So if overheating persists, 
replace the lower hose. 

If there is no apparent leakage 
or clogging in the system, but the 
engine still overheats, look for a 
defective thermostat. 

The thermostat is the watchdog 
of the engine. It constantly moni- 
tors the temperature of the coolant 
and regulates coolant flow through 
the radiator. It operates hundreds 
of times during each day of driving. 

A faulty thermostat can not only 
cause overheating, but also slow 
warmup of the engine in cold weath- 



er. To test, disconnect the upper 
radiator hose at its lower end, where 
it is attached to the thermostat 
housing. Remove the housing and 
take out the thermostat. Suspend 
the thermostat and an accurate 
thermometer in a pan of water, 
making sure that neither touches 
the pan itself. Put the pan on an 
electric hot plate or your kitchen 
range. The thermostat of a typical 
modern car should start to open at 
205° F. 

If the thermostat is defective, it 
must be replaced. Most car manu- 
facturers since 1971 have used 192° 
or 195° thermostats as original 
equipment. If you have to replace 
yours, be sure to get one with the 
same temperature rating. Also, be 
sure to replace the gasket, too. 

Overheating is seldom caused by 
a faulty water pump, but when it 
does occur, it happens suddenly, 
due to a failure of shaft or bearings. 
The pump must be replaced as an 
assembly. 

Finally, if your engine overheats 
and you can't find any other cause, 
check the ignition timing. Exces- 
sive spark retard may be the an- 
swer. 

A hang-on, or after-market air 
conditioner, can cause cooling-sys- 
tem problems. Long periods of idl- 
ing, for example, may result in over- 
heating. Cars equipped with fac- 
tory air conditioning may have 
larger radiators than those not so 
equipped, so a hang-on cooler may 
be a bit too much for the standard 
radiator under severe operating con- 
ditions. Oversize fan blades are 
available and may help. IE 
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ADVENTURES IN ALTERNATE ENERGY 

A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 

Haven Noble. 

Wind-powered 
shop 




Tilting at wind- 
mills? Not quite. 
Nobledesigned the 
tail vane so that he 
could shut down 
the generator by 
swinging the vane 
parallel with the 
blades. 

His 1 2" lathe runs 
"very quietly" on 
the DC motor. 
Even after heavy 
use, the motor is 
barely warm to the 
touch. That's ef- 
ficiency for you. 




By EDWARD MORAN 

A well-tooled shop is a great asset 
if you plan to build a windmill, and 
the windmill can be used to power 
the shop once it's built. This neat 
example of "energy logic" is the 
brainchild of Minnesota DIY'er 
Haven Noble. 

Like so many others, Noble got 
seriously into windmilling, compli- 
ments of this magazine. He built 
his first generator nearly four years 
ago, using plans that appeared in 
PS in November, 1972. He added a 
few creative touches of his own, such 
as rigid foam for blades instead of 
the expanded paper we'd suggested. 
Further, convinced that our 12-volt 
system would be of limited value, 
he rewound an automobile alterna- 
tor so it could be used in a 120-volt 
system. 

"It performs very satisfactorily," 
reports Noble, "and provides all the 
electricity for one branch circuit in 
my home, plus my 12-inch lathe and 
other power tools." The rewound al- 
ternator produces approximately 
four amps at 140 volts ( 560 watts) , 
although Noble limits the output 
somewhat below this figure with a 
pitch-control system. The generator 
will produce about 400 watts in a 20- 
mph wind; the bank of ten storage 



batteries connected in series gives 
four days of storage at 120 VDC. 

Materials— most of them scrap- 
cost Noble $175, his major outlays 
being $30 for bearings, $25 for the 
supporting conduits, and $20 for 
fiberglass. About 200 manhours went 
into construction. 

But the payoff comes in the form 
of reduced electric bills. He's been 
able to produce an average of 33 
kwh per month over the past year. 
"Frequently," he adds, "we have 
windy days that I cannot take ad- 
vantage of because the batteries 
have a full charge. Also, once the 
wind exceeds approximately 15 
mph, the propeller horsepower ex- 
ceeds what the generator is capable 
of using, and the governor limits the 
rpm. So, I feel the system could pro- 
duce substantially more in kilowatt- 
hours." 

There were only three days in 
1975 when battery voltage dropped 
below 110V, forcing Noble to switch 
this circuit back to utility power. 
For small amounts of AC, he uses a 
300-watt surplus rotary converter 
that he bought for $25. As an ex- 
periment, he synchronized it with 
the utility lines and experienced a 
novel phenomenon— his meter ran 
backwards. The utility people were 
"amused," says Noble, but request- 
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12-V STORAGE BATTERIES t lO I 

To prevent battery discharge, rotate 
battery field connections regularly. 



ed that he "refrain from doing it on 
a continuous basis." [ For another 
example of reverse power flow, see 
our report on the Windworks invert- 
er in PS, October, 1975.] 

The rewound alternator must still 
use the original 12-volt field; the 
schematic above shows the control 
circuit that automatically energizes 
the field when the wind exceeds 
seven mph. No wind vanes or sensors 
are required for the circuit. 

All electric hand tools— saws, 
sanders, drills— work fine hooked up 
to the windmill, since they use uni- 
versal motors. Make sure larger 
tools have a switch rated for DC. 

To ask a specific question, send 
a stamped return envelope to Haven 
Noble, Box 453, Lewiston, Minn. 
55952. BE 
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PS leisure-home plan 

Twin pavilion 



RME & ASSOC. 



Two interlocked squares set the for- 
mat for this delightful house. Each 
sports a pavilion-style roof with a 
thrust center. Above the living/ 
dining square, this topknot carries 
the flues for the freestanding fire- 
place and the furnace ( or even the 
bathroom vent). Equally striking, 
the tip of the matching peak is a 
skylight to illuminate the central 
hall shared by the three bedrooms. 

The pyramidal character of these 
roofs can also enhance the interiors 
if you leave the rafters exposed ( by 
applying rigid insulation between 
the decking and shingles ) . But if 
overhead storage space is needed, 
you can frame in dropped ceilings, 
especially over the bedrooms. 

The main entry is from a small 
deck at the back. From here, a cor- 
ridor leads to the main bath and 
that central "atrium" hall. Note that 



the master bedroom (largest of the 
three and with its own deck access ) 
has a private bathroom that shares 
a plumbing wall with the main bath. 
Beyond the entry is an open kitchen 
with a divider counter that serves 
as a snack bar or a serving buffet 
for the adjacent dining area. 

On a sloping site, the architect 
suggests that you orient the house 
to put the upper left corner of the 
plan downhill. If the slope is steep 
enough, this lets you tuck a lower 
level under this section for a utility 
or family room. You can provide 
connecting access by means of a 
spiral stair in this window corner, 
as shown in dashed lines. 

This is another in a series com- 
missioned for PS from Robert Mar- 
tin Engelbrecht by V-PAC Council 
—a building-materials group pro- 
moting quality leisure-home design. 



Note that the siding is applied diag- 
onally on the long walls, for a novel 
chevron pattern. The windows are 
all stock units, double-glazed, given 
a distinctive treatment by framing 
in a feature panel below each pair. 
This panel can take a room air- 
conditioner where necessary. Total 
floor space is 1372 sq. ft.— not count- 
ing the bench-railed deck, which will 
serve as another room.— Al Lees 



Several ways to order plans 

Twin-pavilion study plan ($1) is a floor 
plan with additional data. Plans from our 
earlier series— plus others not published 
in PS — are cataloged in a pair of illus- 
trated V-PAC GUIDES ($3 brings you 
both). Twin-pavilion blueprints are $35: 
three sets, $45; postage and handling 
within U.S., $1.50. Send orders to Va- 
cation Plans Service. Box 622. Prince- 
ton. N.J. 08540 (no COD; U.S. funds). 
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You get Audel's remarkable Carpenters and Builders Library to use 
for 15 days, and a $3.50 bonus book to keep. (Your cost: one 13<P stamp!) 




You could build a house with all the 
information in these volumes! 

Four hardbound carpentry volumes packed 
with nearly 1 ,500 pages of advice, thousands 
of illustrations, and projects on kitchen cabinets 
—fireplaces— cornices— windows— even 
houses! How can Audel give you all this to use 
for 75 days— plus a $3.50 home repair book 
to keep free? 

The answer is simple. Audel's experience as 
one of the world's foremost self-help publishers 
has proven that do-it-yourselfers are not 
satisfied just to do one or two projects. When a 
really outstanding build-it/fix-it guide comes 
along, they're not just interested in sampling it. 
They want to keep it. 



We're inviting you to take the Carpenters 
and Builders Library into your home and use it. 
Build a home workshop— install a staircase- 
remodel a doorway— plan a patio— construct a 
wall. Discover valuable new ideas, plans, 
techniques, and shortcuts for master carpenters 
and Sunday do-it-yourselfers, too! 

After 15 days, if not convinced that this 
easy-to-use library will pay for itself again and 
again— send it back and owe absolutely nothing. 
But the $3.50 Easi-Guide to Indoor Home 
Repairs is yours to keep anyway! 

On the other hand, we're sure you'll want 
to use this remarkable, money-saving Audel 
library for years to come. So why not give it a 
try? You have a free book to gain, and all you 
risk is the 13<t stamp needed to mail the coupon! 



Send no money— detach and mail today! 



167R1 




FREE-BOOK 
FREE-TRIAL 
COUPON 



Yes— please send 
me the Carpenters and 
Builders Library (#23169) to use for 15 days free. 
If not completely satisfied— I may return it and 
owe nothing. Otherwise, it's mine to keep for only 
$21.25, plus delivery. And, whatever I decide, a 
gift copy of Easi-Guide to Indoor Home Repairs 
(valued at $3.50) is mine to keep free! 



Name 



(please print) 



Address 



City 



State 



Zip 



Saw* shipping and handling costs. Enclose full payment 
(plus sales tax. if applicable).! 5-Day return privilege still applies. 

CF19 

Mail To: 
Audel 

4300 W. 62nd Street/Indianapolis, Indiana 46206 
A Division of Howard W. Sams & Co., Inc. 
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and what to 
steel belted radial tires. 



1. Ask your tire dealer to 
tell you all this: 



Ask if his tires have earned the reputation of "The Gas 
Savers"— and have the test data to back it up. Ask if 
he will let you drive on them for 7 days and give you 
all your money back if there's anything you don't 
like. Ask him if his tires have a Water Squeezer 
Tread that keeps more rubber on wet roads, and 
two steel belts to put steel between you and tire 
trouble. And ask him if this is the kind of long 
mileage radial tire that gives you honest value for 
your money. 

If he can tell you all this, he's talking about one 
tire: The Mew Firestone Steel Belted Radial 500.™ 



Don't forget — the safety of your tires £ also affected by 
air pressure, wear, load, and operating conditions. 




Solar architecture 



[Continued from page 52] 

6V£-inch batt in all roof joists. All 
windows are double pane." 

The addition's striking south- 
facing facade supports 18 three-by- 
seven-foot Sunworks air-type col- 
lectors, which store heat in a 1000- 
cu.-ft. rock bin (see drawing). 

Liquid-type Sunworks collectors 
provide domestic hot water. The 
collectors are mounted on a small, 
freestanding structure next to the 
addition, and operate on the ther- 
mosiphon principle [see drawing 
and "Solar Water Heaters You Can 
Buy Now," PS, May]. 

There's yet a third solar-heating 
"system" at work via the passive 
approach: direct heating of the 
house through south-facing win- 
dows. Explains Price: "The pas- 
sive system makes up the missing 
20 to 30 percent of heat needed 
and eliminates the need for a fossil- 
fuel backup system." 

A small woodburning Jotul stove 
provides the only backup for the 
addition. A greenhouse, located un- 
der the air- type collectors, is in- 
sulated at night by Skylid panels, 
another Zomeworks product ( shown 
open in the photo). The Sky lids 
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( fiberglass-filled aluminum sand- 
wiches) operate automatically via 
an ingenious arrangement of two 
Freon cannisters. During the day, 
the sun's heat causes Freon in one 
cannister to expand into a cannis- 
ter on the panel's opposite side. 
The shift in weight pivots the panel 
open; at night the process reverses 
to close it. 

No afterthought 

Alan Lower, Oklahoma City-based 
architect, designs solar homes that 
integrate the solar-heating compo- 
nents with the structure rather than 
having them appear to be an after- 
thought. The Engle solar home, 
located near Wagoner, Okla., (#4 
on color pages) is Lower's first. A 
major design element of the struc- 
ture—the steep, 50° roof plane- 
positions the collectors so that 
they're perpendicular to the sun's 
rays at low winter-sun angles. 

"Architectural systems are im- 
portant to the efficiency of the 
home," says Lower. "Roof over- 
hangs shade south-facing windows 
during hot Oklahoma summers, but 
let in sun during the winter months. 



All glass is double pane, walls 
above and below grade have six 
inches of insulation, and roof and 
ceiling areas have 12 inches." 

The home's heating and cooling 
system uses Energy Systems, Inc. 
liquid-type copper collectors (see 
drawing ) . The heat-storage tank is 
compartmentalized; the entire tank 
—2000 gallons— stores heat in win- 
ter when lower-temperature water 
is sufficient for space heating. In 
summer, only 800 gallons are used 
so that higher temperatures can be 
reached. This water— 195°— will be 
supplied to a lithium-bromide ab- 
sorption chiller for air condition- 
ing [see "How Solar Heat Can 
Cool Your Home," PS, Sept. '75] 
when these units are available. 

Solar vacation home 

Blue Minges, of Blue/Sun Ltd., 
Farmington, Conn., designs and 
builds marketable solar homes: 

"We need to have a house the 
public will accept, as well as one 
that is energy-balanced and adapt- 
able to solar." Indeed, take the 
Grumman solar collectors off the 
cedar-clad vacation home Minges 



Cop' 



Solar architecture 



[Continued] 

designed for builder Bob Terrosi 
in Quechee, Vt. ( #5 in color 
pages) , and the house would look 
like many others. But this house 
is packed with energy-conserving 
features. 

Says Minges: "There's a lot of 
heat lost in conventional framing 
through the studs, which, of course 
can't be insulated. We used post- 
and-beam construction and over- 
hung the exterior wall— 2x4 studs 
with cedar siding— iy 2 -inch outside 
the framework. We sprayed 2y 2 
inches of polyurethane from the in- 
side; this gives an effective ther- 
mal barrier— no studs go "through" 
the wall from inside to outside— 
as well as an R-20 insulation rat- 
ing, the equivalent of six inches 
of fiberglass. The roof has three 
inches of polyurethane and 2%- 
inch Homosote decking. 

The home's vertical, three-level 
floor plan provides natural cooling. 
"Crack open one of the sliding 
glass doors on the lower level, open 
a window up in the loft, and the 
whole house is aired out in five 
minutes," claims Minges. 

The collectors do not face due 



south; instead, the house is ori- 
entated 20° west of south to take 
advantage of prevailing southwest- 
erly summer winds. Also, the cool, 
hazy mornings and warmer, clearer 
afternoons in this part of the coun- 
try make a slightly westerly-ori- 
ented collector more effective. 

Solar economics 

What does all this add to the 
cost of a house? "We try to pro- 
mote the simplest, least complicat- 
ed ways to use solar energy," says 
TEA president Anderson. "Put a 
window on the south side instead 
of the north side; orientation costs 
no more." 

Extra insulation, double-pane or 
storm windows, and insulating shut- 
ters will add some to the cost. 
(There's now a computer analysis 
service, offered by the York divi- 
sion of Borg-Warner, that will tell 
you what these extras will save be- 
fore the house is built— see Shop 
Talk, this issue.) 

Is the solar hardware competi- 
tive? Grumman has computed com- 
parison figures for Minges' house in 
Quechee. Total annual costs, in- 



cluding mortgage payments, main- 
tenance, fuel and electricity, are 
$1844 for electric heat and hot wa- 
ter; $1303 for the solar system; and 
$1024 for oil heat and electric hot 
water. While a solar system com- 
petes with electric heat in this case, 
oil still has the edge— at present 
prices. Of course, comparisons de- 
pend on climate and the cost of 
available conventional energy. 

Finally, consider that a home 
built and purchased today, on a 
30-year mortgage, won't be paid 
for until 2006. What will oil or 
electricity cost then— if they're 
available for home heating? Q*J 

Manufacturers' addresses 

Energy Systems. Inc., 634 Crest Dr., El Cajon, 
Calif. 92021. Grumman, P.O. Box 365, Beth- 
page, New York 11714. Sunworks. P.O. Box 
1004. New Haven, Conn. 06508. Zomeworks 
Corp., P.O. Box 712, Albuquerque, N.M. 
For further reading 

Energy, Environment and Building, by Philip 
Steadman (New York: Cambridge Univ. Press. 
1975). $5.95. 

Low-Cost. Energy-Efficient Shelter. Eugene 
Eccli. ed. (Emmaus. Pa.: Rodale Press. 1976). 
$10.95 (hardcover), $5.95 (paper). 

New Low-Cost Sources of Energy tor the 
Home by Peter Clegg (Charlotte. Vt.: Garden 
Way 1975). $5.95. 

Solar Energy and Shelter Design, by Bruce 
Anderson. Available from TEA. Church Hill, 
Harrisville, N.H. 03450. Price: $7. 

Catalog on Solar Energy Heating and Cool- 
ing Products. ERDA, Government Printing Of- 
fice #052-010-00470-1. $3.80. 




2. Ask a friend 
about Firestone. 



"My first car, an 
antique Model A Ford, 
had Firestone tires, 
and after 10,000 
miles they hardly 
showed any wear. 
So since then I've 
bought about five 
sets. I've been well 
satisfied . . . that's a fact 
Bernie Putt, furniture 
anufacturer. 
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self solar-heating system? Or want to 
buy a complete, off-the-shelf system 
from panels to storage, including con- 
trols and pumps? Get the "Solar and Al- 
ternative Energy Catalog" from Solar 
Usage Now, 450 E. Tiffin St., Bascom, 
Ohio 44809. It's SI. 



By RICHARD STEPLER 



-SOLAR/WEATHER 
FACTORS 



THICKER INSULATION/WALLS & CEILING 




•INFILTRATION CERTIFIED WINDOWS 
[AND SLIDING DOORSJ 



Computer energy audit 

In May's Shop Talk I reported on a com- 
pany that provides specific dollars-and- 
cents advice to homeowners on energy- 
saving improvements based on cost ef- 
fectiveness. But what if you don't have a 
home yet? Maybe you're in the planning 
stage, trying to balance design and en- 
ergy-saving options while staying with- 
in a budget. How do you determine if 
extra-cost energy-saving options will be 
economically justified in a house that 
doesn't yet exist? 

You do it by computer: You, the home 
buyer — or your builder — go to the local 
York dealer and fill out a computer-input 
form with such information as building 
materials to be used, size and orientation 
of house, number and area of windows, 
local utility rates, and mortgage terms. 

The dealer sends the form to York's 
central computer, which is programmed 
with weather and solar data, and insula- 
ting efficiencies of all types of building 
materials. You get a printout that lists 
energy-saving options, their cost, what 
each will save in heating/cooling costs 
annually, the additional mortgage cost 
per year, and the net savings — if any. 
Examples of house modifications con- 
sidered are shown in the drawing above. 

The computer also evaluates heating 
systems (oil, gas, or electric) and orien- 
tation of the house. For complete cover- 
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age of the energy-saving options now 
available, all York has to add is data on 
solar heating and cooling systems. [See 
"Solar Architecture: It's More Than Put- 
ting Collectors on the Roof," this issue.] 
For more information on YES (York 
Energy Saver) computer analysis, write 
York Div., Borg-Warner Corp., Box 1592, 
York, Pa. 17405. 

Metric nuts and bolts 

In spite of tradition and the U.S. Con- 
gress, the metric system is slowly but 
surely replacing our awkward and out- 
dated English system of weights and 
measures. Latest entry: The Industrial 
Fastener Institute has published a 306- 
page handbook for the fastener industry. 
Metric Fastener Standards is divided in- 
to seven sections: screw threads; mate- 
rials; bolts, screws, and studs; slotted 
and recessed screws; nuts; non-threaded 
fasteners; and technical data. To pre- 
vent confusion between metric and con- 
ventional U.S. -made fasteners, the hand- 
book also establishes a new head-mark- 
ing symbol as a metric identifier. 

Metric Fastener Standards is avail- 
able from IFI, 1505 E. Ohio Bldg., Cleve- 
land, Ohio 441 14. Price is $35. 

Solar catalog 

Need components for your do-it-your- 



Projects directory 

Recall a project recently that you'd like 
to build but can't remember what issue 
of Popular Science you saw it in? Sub- 
scribe to The Home Projects Directory, 
and your problem is solved. The direc- 
tory indexes projects in PS, plus five 
other major craftsman magazines, as 
well as the special projects from such 
periodicals as Better Homes and Gardens 
and Sunset. It's coded so that different 
project areas (woodworking, home and 
shop improvement, and maintenance, 
electronic, automotive and metalwork- 
ing, and crafts) can be filed together. A 
year's subscription (four issues) is $3.98 
from Camby House Publishers, 3517 
Camby Rd., Antioch, Calif. 94509. 

Where there's fire, there's heat 

The inclusion of Majestic's latest wood- 
burning fireplace in our "Energy-Sav- 
ing Addition" [PS, Apr.], prompted 
reader Leon Gaiser to write of his ex- 
periences: 

"I recently installed one of these in the 
interest of energy conservation. It seems 
that Majestic forgot this is a zero-clear- 
ance unit. Therefore, little heat is trap- 
ped in the outer section of the triple-wall 
stack. Majestic is now working on the 
problem, I'm told. Meanwhile what do 
I do about the cold attic air being cir- 
culated through the house?" 

We put the question to author Mack 
Philips. His response: "I'm not aware of 



AIR-IMTAKE SECTION 




any problem with the Majestitherm fire- 
place. Majestic did make a change in the 
top housing, however. They sent us an 
"improved" one to replace the one ship- 
ped with the unit. It came before we in- 
stalled the fireplace, so we simply used 
the new one. Therefore, I've no idea 
what it contributed to performance." 

Does the fireplace work? Says Phil- 
ips: "I had a real good fire going on our 
last chilly night, and when I turned the 
blower on, the air was so hot it'd burn 
your hand." QE 
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This is *200 worth 
of our lantern batteries, 



So is this 
for less than $20. 



The Sears Craftsman Rechargeable Battery. 

Only Sears offers this Craftsman battery with 
revolutionary economy and performance. 
No longer will you have to throw out your 
lantern battery after you've used one charge. 
This Sears Craftsman 6 volt rechargeable 
lantern battery is like having over 100 of our 
heavy duty lantern batteries for less 
than $20.00. Just plug the Craftsman 
rechargeable into a wall socket or 
automobile cigarette lighter for 
a complete recharge. At least 
200 charges later, our battery 
still comes on strong with power 
output that keeps working for 
you. This battery is available at 
most Sears Roebuck and Co. retail 





stores and catalog. The quality and 
performance of this battery is so 
revolutionary that it has earned the 
Craftsman name. 

FULL ONE YEAR 
WARRANTY 

If, within one (1 ) year from 
the date of purchase this 
Sears RECHARGEABLE 
LANTERN BATTERY fails 
due to a defect in material 
or workmanship, we will 
replace it, free of charge. 




CRAFTSMAN 



The battery that earned the right to wear the name. 
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TAKING CARE OF YOUR CAR 



By RAY HILL 



Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science. 380 Madison Ave.. New York, N Y. 10017. We'll pay you $25 
it we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 




Removing troublesome bushings 

To pull a bushing from a hole that's open 
at only one end — such as in a starter or 
generator — screw a standard tap into the 
bushing. Then place a small piece of pipe 
(or a large nut— anything that can be 
used as a spacer), flat washer, and nut as 
shown. Hold the tap with a wrench to 



prevent it from turning, and with anoth- 
er wrench tighten the bolt, withdrawing 
the bushing. Make sure the inside diam- 
eter of the nut or pipe you're using as a 
spacer is large enough to allow the bush- 
ing to be drawn up into it (see section), 
or you'll be working against yourself. 



Replacing rear-wheel studs 

Rear wheel got a broken stud? You prob- 
ably won't have to remove the axle to re- 
place it. Knock the old stud out with a 
punch. Place the new stud in the hole, 
making sure the splines on the stud are 
lined up with the axle-flange splines. 
Draw stud in with a spacer and lug nut. 




Finding a dead cylinder 

Although a timing light is in no way a re- 
placement for an ohmmeter, it can be 
used for a quick on-the-spot trouble- 
shooting tool where no ohmmeter is 
available. Say you've got a dead cyl- 
inder on a V8 in a crowded engine com- 
partment, where removing plugs and 
plug wires to check for spark isn't so 
easy. Hooking the timing light to each 
cylinder will tell you which one isn't fir- 
ing. No firing, no light. 




Renewing old hubcaps 

If you've just replaced a flat tire and 
found that the hubcap doesn't grip firm- 
ly when you put it back on, check the 
teeth around its inside edge. They're 
probably bent or deformed. With a pair 
of pliers, "reset" the teeth so that they're 
all uniform and provide a solid grip when 
the hubcap is replaced. This can save 
you the price of a new hubcap because 
you won't have an old, ill-fitting one fly- 
ing off into a ditch somewhere. 




Power-steering-pump noise 

Air in the system will cause this pump to 
growl when you turn the wheel. To get 
rid of the air, add enough fluid to bring 
the fluid in the reservoir to the proper 
level. Then, while the engine idles, turn 
the wheel back and forth from left to 
right (from lock to lock, but without 
hitting the steering stops). Keep doing 
this and adding fluid until the fluid level 
stays constant and the growling stops. 
Replace the cap each time. 
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A road toughener can 
prevent more than just potholes. 



When an unexpected bump jerks the steering wheel, a pothole can turn from a nuisance into a very real menace. 

Drop a wheel into a pothole at stronger than ever before possible, already using the underliner to 



forty miles an hour, and you can 
blow a tire, break a wheel, even 
skitter off the road. 

How do you prevent that? 

Now repairs can be made 
faster. And stronger. 

Petromat K helps solve the 
problem. Used to repair 
damaged roads, the tough 
Petromat under- 
liner fabric .-'„ 
helps . 



Road crews using a special 
installation unit can repair long 

stretches of road in a single day. 




f 
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Petromat underliner stops dangerous cracks from breaking apart new paving. 

keep cracks from reflecting Petromat saves money by 

through from the old road to the saving manhours. But it can also 

new surface, and helps seal out save something much more im- 

destructive water seepage. And portant. Lives, 
it makes repairs faster and At some major airports, they're 



reinforce runways. 

The tough protection puts a 
stop to hazardous cracks before 
they happen. So vital runways 
are open for business, not closed 
for repairs. 

Petromat gives tennis 
buffs a better bounce. 

Contractors are even using the 
fabric as a sub-surface for new 
tennis courts. Good news for 
everybody who s ever lost a match 
on a bad bounce. 

Petromat. It saves time, money, 
maybe even some lives. 

And it was developed by the 
same people who make fine prod- 
ucts for your car. 

The people of 
Phillips Petroleum. 

Surprised? 
The Performance Company 
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"SAY SMOKEY-" 

A clinic on cars by Smokey Yunick, America's most famous mechanic 



Clean engines for synthetics 

I have a '70 Dodge 318 c.i.d. with 75.- 

000 miles on the clock. I am consider- 
ing changing to a synthetic oil after 
reading the article in your April issue. 

1 imagine that the oil— I'm thinking of a 
polyol— would last for 25,000 miles. I 
get good mileage and performance with 
my present mineral oil, so do you think 
a changeover would be wise? 

Ed Kelly, Lansing, Mich. 

I'm glad that this question has come up, 
because I generally don't recommend 
changing to a synthetic oil when you 
have a high-mileage engine. If you know 
the engine is in good shape, has good 
compression, good valves, and is clean, 
it would be okay. But I know from ex- 
perience that most old cars aren't in that 
kind of condition. Engines that have 
used mineral oil for a long time tend to 
be very dirty and badly carboned. 
While most of the new oils would mix 
well with the mineral-oil residue, there 
is a distinct chance of an adverse chemi- 
cal reaction v/ith those other deposits 
(carbon, sludge, etc.) that have built up 
in the engine. The new technology is 
still in the growing stages, so I'd recom- 
mend that you stick to your mineral oil. 
Wait until you have a clean engine be- 
fore using a synthetic. 

Cooling down the engine 

I've heard that after a prolonged run at 
highway speeds, it's a good idea to let 
the engine idle for a while before shut- 
ting it off. How does this benefit the 
engine? 

Theodore Main, State College, Pa. 

This is done to allow the engine parts to 
cool down gently, since abrupt tempera- 
ture changes can and do cause stress on 
the parts. Doing this could give you long- 
er service and save on maintenance 
costs, but most cars are not worked too 
hard, so benefits will not be very notice- 
able, However, this is a common prac- 
tice on commercial and industrial ve- 
hicles, driven much more rigorously. 

Hubcaps and balancing 

When wheels are removed from a car 
to be statically balanced, the hubcaps 
are taken off. Once the wheels have been 
balanced and put back on the car, could 
the hubcaps cause an imbalanced con- 
dition when they are fitted back on? 

Marvin Larson, Los Angeles, Calif. 

You're quite correct. Hubcaps can and 
do cause an imbalanced condition, and 
the bigger and heavier the hubcap, the 
more this condition is aggravated. Per- 
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sonally, I see no reason for these fancy 
monsters, since they seem to serve little 
purpose. 

Vibration on a Ford 

My 1975 Ford Mustang II with steel 
radial tires has suffered from front- 
wheel vibration ever since I bought it. I 
have had the steering box adjusted, 
alignment checked, and the tires both 
statically and dynamically balanced, but 
all to no avail. Mechanics say that it's a 
design problem and can't be corrected. 
Do I have to live with it? 

George Snavely, Burke, Va. 
Ford is aware of the problem, and has 
designed a new and improved steering- 
gaar mounting bushing, which will be 
available in the near future. I suggest 
that you contact the Ford district office 
nearest you to find out the procedure for 
having the change made. 

Slipping into neutral 

I shift my automatic transmission into 
neutral on stopping. I thought that by 
doing this I was saving on fuel, and also 
preventing wear and tear on the trans- 
mission. But I read recently that this 
practice may be illegal in some states, 
and could actually damage the transmis- 
sion. What do you think? 

Richard Zaranko, Flushing, N.Y. 

I'm not an expert in law. but if this is an 
illegal procedure. I hesitate to comment 
on the intelligence of the lawmakers. (It 
could be potentially dangerous in heavy 
stop-and-go traffic, especially if you're 
tired, with slow reflexes.) 

If you hope to reduce transmission 
wear by this method, I doubt that you are 
making much impact, and I would rec- 
ommend that you simply follow the man- 
ufacturer's directions. 

As far as fuel consumption is con- 
cerned. I experimented with an auto- 
matic on a cross-country trip, trying both 
ways, and found little difference. Some 
of today's transmissions are tied in with 
emission controls, so there may be a 
chance of saving a little, but the amount 
would be very small. 

Seasons heatings 

This problem with my 1974 Mazda RX-4 
occurs only during the summer months 
when the air conditioning is operating. 
When the engine is turned off for a 
while, I experience difficulty in starting 
up, the idle is very rough, and there is 
a large, but seemingly safe, increase in- 
dicated on the temperature gauge. Do 
you think that installing an electric fan 



similar to those found in VW Rabbits 
would solve my problem? 

Robert Hensley, Baton Rouga, La. 

At low rpm, small engines, especially 
small rotaries, have very minimal torque, 
and under-hood temperatures increase 
due to engine lugging and restricted air 
flow when the A/C is on. This combines 
to increase the carb temperature, which 
therefore interferes with the engine's 
delicate air/fuel ratio. This causes the 
difficulty in starling. Therefore, check 
your carb and ignition specs, as there is 
no room for variance. I don't see the 
necessity of installing a fan on a stan- 
dard-make road car if your cooling sys- 
tem is in good operating condition. But 
remember: If you do install one. you will 
need a thermostatic control. 

Ignition troubles 

Ten months ago, I had an electronic ig- 
nition installed on my Pontiac Ventura 
250-c.i.d. six-cylinder. Recently, the car 
began to backfire, and the engine runs 
rough. I took it to a tuneup shop, where 
new plugs and wires were installed. 
After 12 engine starts the car was bac'i 
in the shop again with ignition problems, 
and has been there four times since. The 
shop says that the ignition system is 
poor; the supplier disagrees. 

Ken Odergard, Bozeman, Mont. 

/ have cautioned readers several times 
in the past on the pitfalls of electronic 
ignition. Many systems on the market 
are badly made, electrically mismatched, 
and lead a short, troubled lite. If your 
tuneup shop is reputable, I recommend 
that you follow the shop's advice, and 
either return to a standard ignition for 
the model or invest in a name-brand 
system, since a good system should be 
troublefree for years. 

Rattles galore 

I have a '73 Mazda RX-3, which is in 
great shape mechanically, but rattles an- 
noyingly. I don't want to trade the car 
in, but the constant noise from the doors, 
windows, and dash makes driving un- 
bearable. What's the solution? 

Peter Hof, Whittier, Calif. 

/ believe that the only solution is first to 
tighten all the doors and windows and 
then completely spray all the accessible 
parts and the underbody with a sound- 
deadening material. Include the inner 
doors and body panels, but don't forget 
to reopen the drains in the door, quar- 
ter- and rocker-panel areas. Without the 
very heavy coat of insulating material 
that's sprayed on in the factory below 
and above the floor panels, all cars would 
make unbearable noise, so perhaps your 
model was not insulated properly. 



Each month in Popular Science 
Smokey Yunick answers questions 
on cars— family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars— selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—" 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 
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Royce presents a different way 
to decide which CB to buy! 



Look inside and compare! 
Royce has brought com- 
puter technology to CB! 




THE OLD WAY 



THE ROYCE 
WIRELESS WAY 



This is no ad talk about, "new, 
improved..." 

This is no "add-on" feature on the 
same old transceiver. 

This is no minor event in the 
world of CB. 

Because only Royce has the Wire- 
less Module concept. And, it is the 
biggest CB technological break- 
through since the transistor! 

You don't have to be an engineer 
to figure out why. Wireless modular 
construction promises trouble-free 
performance, uniform quality and, 
reliability over the years— on 
rugged country roads or off them 



Precision assembly with higher 
quality components assures you of 
dependable communications with 
every Royce transceiver. The final 
touch— computer tuning and test- 
ing—makes doubly sure that you 
get what you have always wanted: 
Reliability! Peak power! Maxi- 
mum range! Longer CB life! 

Other CB makers might have 
this Wireless Module concept by 
1978. But, why wait? 

See the 6 new Royce Wireless 
models at your Royce dealer's soon. 
Or, write for information: Royce 
Electronics Corp., 1746 Levee Road, 
North Kansas City, Mo. 64116. 
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As backyard sundeck 
or informal seating area, 
this sturdy wood platform 
rides high and dry 

By AL LEES 

Working five evenings and one 
weekend, brothers Mick and Joe 
Hall of Vancouver, Wash., built 
this striking deck in Joe's back- 
yard. It makes a clean play area 
for the kids, a cozy spot for sun- 
bathing, and a serving center for 
outdoor parties. 

What raises this deck above the 
ordinary are the solid-concrete 
piers it floats within. Though the 
Halls were new to concrete, they 
built the forms and did the pour 
themselves. A project on this scale 

Continued 



Filling forms is easy if you can reach 
them with load. New nationwide system 
rents you hitch/trailer to tow home 
readymix concrete; chemical additive 
prevents separation en route. 



DECKING 
RESTS 
ON 
2 > 4 
LEDGERS 



MATERIALS LIST 
Concrete forms (4) 

4 3 A" plywood. 1' x 4'4'/2" (riser) 
8 Va" plywood, 2' x 3' (rear) 
8 3 /4" plywood, 1' x 3' (front) 
12 2x4x4' braces (rear, top) 
12 2 x 4 x 3'8" braces (rear) 
24 2 x 4 x 2' braces (front) 
12 2x4x3' braces (riser) 
16 1x2x3' stakes 
8 1 x 4 x 1'6" stakes 
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4 2 x 6 x 2'6" insert cleats 
28 Vi" x 6" full-threaded bolts 
Plus nails 

For pour: 2% to 5V4 yds. concrete 
(quantity varies with depth of 
footing) 
Deck (3 sections) 
66 2 x 4 x 6' planks and ledgers 
6 2 x 6 x 12 '6" frame 
4 2x6x4' insert cleats 
Plus nails, finish 
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Floating deck 

[Continued] 

wouldn't be feasible with hand- 
mixed batches; yet the concrete vol- 
ume isn't large enough to justify 
delivery by a readymix truck. 
What makes "in-between" projects 
like this feasible is a new network 
of concrete dealers that will rent 
to you a dump trailer— plus a hitch 
for your car— and sell you only the 
amount of premix you need. There's 
a chemical additive that keeps the 
mix from separating for as long as 
twenty miles towing time. The 
same additive guards against set- 
ting failures. 

Once you've built your forms, 
take the dimensions to a U-Cart 
dealer, and he'll figure the quan- 
tity you'll need (you can order as 
little as Vi yard ) . After your pour, 
rinse out the trailer and return it. 
One bonus of the system: You 
needn't kill yourself doing the 
whole job in a single go. Do as 
the Halls did, and save on form 
materials, as well. Build only a 
pair of forms and tow back enough 
concrete to fill them. Arrange to 
hold the trailer overnight; next 
day, strip the forms and set them 
up in their new locations before 




5 Let concrete settle half an hour, 
then screed it to remove excess and 
fill gaps. Work board back and forth. 




* .. ■ 



8 Unbolt form braces and remove a 
section at a time. Cleaned trailer 
has been kept overnight to get new load. 




rfj Stepped forms have been drilled and 
I now are secured with bolts. Single 
2x4's project into pairs. 




3 Stake in place, after again checking 
alignment, to prevent shift during 
pour. Drive stakes below top of form. 




6 Tap form braces to bring cement to 
surface for smooth sides. Top brace 
should be lower here to close form gap. 




9 Assemble deck frame. Here ledgers 
are nailed to inner faces of frame 
after frame is nailed to pier inserts. 




2 Level each form — after aligning 
with others and digging footing — by 
removing more dirt where form is high. 




4 Fill halfway, then set cleat inside 
form (it should be short of 45° cor- 
ners). Completed pour will bury it. 




7 Finish top face with magnesium 
float and trowel. Now let concrete 
set at least one full day undisturbed. 




port 2x4 deck planks not yet added. 
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you drive off for a second batch. 

Choose a site as level as possible 
—you'll need about 150 sq. ft. for 
a deck of the size shown. Stake 
out the location with string, then 
set the forms where you'll want the 
piers. Depending on local soil and 
frost, you'll want to dig a hole 
inside each form to a depth of from 
6" to 3'. At the very least, you 
must remove all turf and loamy 
topsoil so you can pour on a firm, 
stable base. 

The materials list specifies for 
four forms; halve it for two. The 
Halls braced the plywood panels 
with interlocking 2-by-4's designed 
for easy disassembly. Each form 
required two panels for the rear 
corner, two for the front, and one 
set diagonally to create the riser 
between the two levels. All 2-by-4 
braces had extensions for bolting. 
Before you nail the plywood to the 
braces, lay it flat and arrange the 
braces to interlock. After assem- 
bling each form section, code it 
with a felt-tip pen. 

Don't drill for the overlap bolts 
until you've set the sections in 
place and squared them. Insert 
bolts immediately after drilling to 
hold forms square. Coat the forms 
with a release agent— either a com- 
mercial type or your own mix ( one- 
half diesel fuel and one-half hy- 
draulic fluid)— and you're ready 
to pour. Just back the U-Cart trail- 
er up to the form, use the hydrau- 
lic jack at front to tip the bed, 
and open the gate. 

Pour until the larger bottom 
section of the form is full, then 
place the cleat insert in the form 
as shown. This should be redwood, 
cedar, or preservative-treated lum- 
ber; don't coat with release agent, 
as this cleat must remain embed- 
ded in the concrete as a nailing 
strip. Before you pour the second 
half, firmly tamp the concrete in 
the form with a shovel or 2-by-4, 
then let the form stand about five 
minutes so the concrete can settle 
and the special additive can work 
to draw out trapped air. Then fol- 
low photo-steps 5, 6, and 7. 

Once all piers are poured, it's 
best to let them cure several days 
while you cut your deck members. 
Leave the 2-by-6's over-long, how- 
ever; trim them after assembly with- 
in the piers. 

The Halls got the design for 
their deck from a booklet titled 
"Concrete Ideas for Your Home." 
It offers 12 projects plus tips on 
form construction, tools, and how 
to estimate a pour. $1 from U-Cart 
Concrete Systems (Box 1833, Van- 
couver, Wash. 98663) , who will also 
direct you to a local dealer. flU 




The Bed You Can Fold Up And Carry In A Bag 



The Most Natural Way To Sleep! 

"The Air Bed 1 ' Irom Inflate-A-Bed offers you the best of many 
worlds when it comes to serious contemporary bedding First 
off. be prepared for the finest, most naturally pleasant and 
satisfying night's sleep you've ever had We've got hundreds of 
letters attesting to this fact, and literally tens of thousands of 
people are living this wonderful sleeping experience every night 
Sleeping on a cushion of air is as nice as it sounds "The Air 
Bed' (which you inflate in minutes with a vacuum cleaner or any 
air pump) shapes itself to your body almost like cradle-mg it- 
naturally. on a series of specially patented air coils. ' which sup- 
port your body evenly-and with unheard of flexibility in a mat- 
tress No frame or mnerspring is needed, although it will fit into 
any standard bed Irame. 

" The Air Bed " is incredibly light and incredibly tough 120 
mil Poly Vinyl Chloride) It cleans instantly with soap and water 
It deflates in minutes for you to fold up and take with you any- 
where-visiting, camping, beach (a dynamite water raft), or 
storing on a shelf when not in use It is everything a bed should 
be -delightfully sensual, highly orthopedic, and conveniently 
mobile Try one tor 2 weeks. 



Please send the following Air Bed(s) II not fully satisfied I 
can return within 2 weeks tor an immediate refund 

□ Twin Size (a>S49 95 □ Full Size @S69 95 

□ Queen Size Si S79 95 □ King Size <a S99 95 
lAdd S4 95 for shipping and insurance) 

□ Instead I prefer the Original Inflate- A-Bed (same as above 
plus a flocked velveteen finish] 

□ Twin fa. S59 95 Q Full (a S79 95 

□ Queen(u)S89 95 Q King (B$i 19,95 
lAdd $4 95 shipping per Oed) 

□ Check or M 0 Enclosed (III residents add 5°» sales tax) 

□ Charge My Credit Card Checked 8eiow 

□ American Express □ BankAmencard □ Carte 

□ Omers Club □ Master Charge Blanche 

Credit Caid « 

Master Charge Bank # Exp Date 

Name __ 

Address . 

City 



.State - 



-7ip- 



Signature_ 



Contemporary marketing, Inc. 

790 Maple Lane. Bensenville. III. 60106 
Call lull Free: 800 373-2408 III. nil: 312 H5 0461 



10 REASONS WHY 
YOU CAN'T BUY A BETTER 
CONTACT CEMENT. 



1. Instant grip 

2. Super strength 

3. Economical, goes 
farther 

4. Hundreds of uses 

5. Easy one-coat 
application 

6. Long open time 

7. Easy water clean-up 

8. Won't damage paint 

9. Non-flammable 
10. Non-toxic 

These 10 reasons add up 
to one strong case for our 
new Weldwood Plus-10 
Contact Cement. 

The secret is a new for- 
mula that puts Plus-10 in 
a category all by itself. 
So whether you're a serious 
handyman or a weekend 



do-it-yourselfer, Weldwood 
Plus-10 Contact Cement 
will help you achieve pro- 
fessional results -and that's 

a big i iius Weldwood 

Roberts Consolidated Industries 

Champion International Corporation 



Weld wood Plus-10 

Contact 



! sat 
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HENRY MORGAN SAYS: 

"Even if you don't know which 
end of a screwdriver you hold, 
you can learn to 
make money 
fixing appliances'.' 

If you've seen this well-aged comic 
on television, you know I'm not in the 
business of fixing appliances. So what 
am I doing in an ad for an appliance 
repair course? It's simple: I got 
tired of laying out a sockfull of 
money every time something went 
wrong around the house. Then I 
came across an NRI ad and I 
thought, "Why not? I've spent a 
fortune on repairmen ... if I'm 
too stupid to fix a toaster, this is 
the way to find out." 

So I took the course and now I 
fix my own appliances and I can ev 
make money out of it if I want to. As a 
matter of fact, there's enough money 
in fixing these things, I'm tempted to 
quit show business and go straight. 

Think I'm kidding about the money? 
Just check out the receipts on your last 
repair bills. And then ask anybody if 
they know a good reliable repairman. 
You'll find they're scarcer than doctors 
who make house calls. If there ever was 
a field crying for good men, this is it. 
Opportunity is knocking louder than 
my car's engine, and it could be knock- 
ing for you. 

If you've ever toyed with the idea of 
making it on your own, with your own 
repair business . . . NRI has a low-cost, 
home study plan that really makes 
sense. You can hang in there with your 
present job while you're learning, and 
you'll find NRI's course is quick, easy, 
and cheap. 

Let's say you have trouble just plug- 
ging in your electric shaver. You'd bet- 
ter start with the basics . . . and the 
NRI course starts right there. First 
they tell you what electricity is, and 
you can't get any more basic than that. 
They take you by the hand, step by 
step, as fast or as slow as you want to 
go. If you get an attack of the stupids, 
there's always an NRI expert waiting 
to give you a hand. They do everything 
but turn the pages for you. 

Like I say, I took the course and it 
turned out to be even better than they 

Send For This Free Full-Color Book and See What NRI Can Do For You 




said it would be. Sure they pay me for 
writing this ad, but it ain't much, be- 
lieve me. I could make more in a month 
by fixing things for the neighbors . . . 
and I'm not kidding. It's just that I be- 
lieve in seeing guys make it on their 
own. If you follow the simple texts and 
the big pictures, you can be a techni- 
cian in no time. They even send you a 
professional appliance tester with the 
course. 

You don't have to stop with toasters 
and irons. They'll even show you how 
to repair air conditioners, refrigera- 
tion units, commercial appliances, 
power tools, and small gas engines. 
That's where the big money is. 

Take Henry's advice and send in the 
coupon. It's nice to find out you've got 
some hidden talents. And you'll save a 
bundle ... or make it ... or both. 



Henry Morgan 



APPROVED FOR CAREER 
TRAINING UNDER G.I. BILL 

Check GI line in coupon 
for information. 
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McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue. _ _ „ _ _ _ 

Washington. D C. 20016 60 1 - 0 7 6 

Send me your free book on Professional Appliance Servicing. 
I understand there is no obligation, and no salesman will call. 



Name. 



-Age. 



(Please Print) 



Address. 



City- 



-State. 



-Zlp. 



Accredited Member National Home Study Council □ Check for facts on GI Bill 



PS car test 



[Continued from page 36] 

• CJ-7. This Jeep is easy to work 
on. Oil changes are fast. The oil 
fill is up front— very easy to add 
oil without spillage. The filter can 
be removed easily from the top, 
and the dipstick is easy to remove 
and replace. 

Doing tuneups on this peppy V8 
mill is easy. No accessibility prob- 
lems. Other maintenance items, 
changing coolant, light bulbs, belts, 
shocks, etc., offer no unusual prob- 
lems. 

The spare tire on the outside at 
the rear of the vehicle has a lock- 
ing device to prevent theft. A scis- 
sor jack is provided to lift the ve- 
hicle. 

The fusebox is under the dash, 
against the firewall. It could be a 
little easier to get at, but it's net 
too inaccessible. 

• Subaru. All fluid levels are 
easy to check; a transparent mas- 
ter cylinder allows you to check 
the brake-fluid level without re- 
moving the cap. 

All radiator and heater hoses are 
easily removed. However, both heat- 
er hoses connect to the heater core 
inside the engine compartment. 
And it's hard to remove them with- 
out dripping coolant on the car- 
peting. 

Oil changes are easy. The filter 
can be screwed off from the top 
or bottom. The oil fill is unob- 
structed and easy to use without 
spillage. The spare tire is in the 
engine compartment, as is the scis- 
sor jack. 

Checking and replacing fuses is 
easy: The fusebox is on top of the 
right front fender well. 

A nice touch with the manual 
transmission is a dipstick. You 
can check the transmission fluid 
level without removing a plug, as 
you usually have to do with man- 
ual transmissions. 

Tuneups and other basic main- 
tenance operations offer no unusual 
problems. HU 
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For wet-season 
emergencies, 

back-up 
sump pump 



TO 

120 

VAC 

0 



TO BATTERY 




L BRACKET 
OR U NAIL 



SILENT 
MERCURY 
. TOGGLE 
SWITCH 



The idea of depending on a sump 
pump that operates from your 110- 
volt house current could be all wet 
—literally. During a bad storm when 
you'll need the pump, there's likely 
to be a power outage. 

That's the reason for this emer- 
gency sump pump. It operates from 
battery power (12 volts DC) and 
takes over if the water level reaches 
a point that indicates your primary 
pump is not doing the job. And that, 
of course, could happen if the water 
comes too fast or if there's a power 
failure. 

This isn't a new idea, of course— 
you can buy a readymade system for 
$350 to $400. But, if you'd like to 
bail out your pocketbook as well as 
your basement, you can make one 
yourself for under $90. 

The pump I used, from Flotec, 
comes complete with an intake hose, 
strainer, battery clamps, and hook- 
up wire. It's self-priming and draws 



only 6V 2 amps for a 250-gallon ca- 
pacity. 

I bought a used car battery for 
extra current to run an emergency 
radio and even a 12-volt trouble 
light. An inexpensive trickle charger 
will keep the system charged during 
the off periods. 

The exact placement of the parts 
will, of course, depend on your own 
space, but I used a countertop lo- 
cated near the sump. A standard 
bath float anchored to a board with 
U nails activates the float switch, 
merely a mercury toggle switch 
usually used for lights. ( Don't use 
the snap-action type switch. They 
require too much pressure to ac- 
tuate. ) 

The float should be adjusted to 
hang about Vi to Vo inch higher than 
the float on your primary pump. 
This will insure that it will come 
on only after the latter has failed. 

One final touch you can add to 




the system if you wish is a bell or 
remote light. Wired across the 
pump terminals, it will show the 
emergency pump is in use. 

The pump is available for about 
$45 from Flotec Inc., 14510 S. Car- 
menita Rd., Norwalk, Calif. 90650. 
—George TenElshof 
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\buVe made your mark. 
Now make your Bradley GT. 

/lake it with the Bradley GT sports car kit. The sleek, classic 
iradley GT is custom-designed for assembly on a Volkswagen 
hassis. So you enjoy the economy and dependability that 
omes from the world's most popular compact . . . and the style 
nd performance that comes from the world's finest car kit. 
'ou've made your own . M jwmm M M m^mr 
iark Isn't it time to make I MfiM (M MH*mmMJnm 
our own sports car^ i/rilM £jJfflWDOG0inn&Cg 



Send $1 00 for brochure or $7 00 (or Assembly Manual write to 
BRADLEY 7669 Wash Ave So Edina MN 55435 



BRADLEY. Automotive Division of Thor Corporation, Dept PS-7 
7669 Washington Ave So . Edina. Minnesota 55435 

□ Send S1 00 (or brochure or D $7 00 (or Assembly Manual 



Name 




Age 


Address 


City 


State 


Zip 


Bus. Phone ( ) 


Home Phone I 


) 



This Assembly Manual and Bradley GT may be charged to your 
BankAmericard 



Account No 
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Popular Science 
books show you how to 
SAVE 

075. HOW IT WORKS ILLUSTRATED by Rudolph F. Graf 
and George J. Whalen. Detailed technical drawings and 
easy-to-understand explanations on a wide variety of tools, 
appliances, machines and gadgets. Retail $10.95. 

085. COMPLETE GUIDE TO HOME APPLIANCE REPAIR 

by Evan Powell. How to repair dozens of large and small 
appliances including toasters, fry pans, sewing machines, 
skillets, refrigerators, more. Over 500 how-to pictures. 
Retail $11.95. 

101. WOODWORKING PROJECTS FOR THE HOME (from 
Popular Science magazine). Construction plans for more 
than 100 projects— tables, desks, chairs, storage units, 
much more. Retail $11 95. 

097. DO-IT-YOURSELF PLUMBING by Max Alth. How to 
do every plumbing job step by step, from fixing a leaky 
faucet to installing all the plumbing in a new house. 471 
show-how illustrations. Retail $11.95. 

057. DO-IT-YOURSELF HOME PROTECTION by Ralph 
Treves. How to plan, choose, buy or build and install all 
home and car security systems, simple to complex. 
Retail $7.95. 

042. FORMULAS, METHODS, TIPS AND DATA FOR 
HOME AND WORKSHOP by Kenneth Swezey. Thousands 
of methods, calculations, tables for every home or work- 
shop job. Retail $10.95. 



050. COMPLETE BOOK OF HOME REPAIR AND MAIN- 
TENANCE by Jackson Hand. How to make home repairs 
expertly, modernize as you repair. Retail $9.95. 

036. THE HOW AND WHY OF MECHANICAL MOVE- 
MENTS by Harry Walton with brilliant explanatory drawings 
by Ray Pioch. How six basic mechanical elements power 
every machine ever invented. Retail $10.00. 

038. ELECTRONICS FOR EVERYBODY by Ronald Benrey. 
Do-it-yourself electronics. How to build kits or your own 
projects. Retail $7.95. 

044 COMPLETE BOOK OF HOME WORKSHOPS by 

David X. Manners. Everything about how to design, plan 
and build an efficient home shop for every purpose. Retail 
$11.95. 

084. DE CRISTOFORO'S COMPLETE BOOK OF POWER 
TOOLS. From Va" drill to lathe— how to use all your power 
tools more effectively. Over 1500 how-to illustrations. 
Retail $11.95. 

056. HOW TO SERVICE AND REPAIR YOUR OWN CAR 

by Richard Day. How to prevent car troubles, pinpoint 
trouble, fix it. Illustrated how-to on dozens of servicing and 
repair jobs. Retail $10.95. 

054. COMPLETE BOOK OF HOME IMPROVEMENT by 

Darrell and Frances Huff. How to modernize bathrooms, 
kitchens, floors, windows, doors. Add living, storage space. 
750 illustrations! Retail $11.95. 

113. SMALL GAS ENGINES: How to Repair and Maintain 
Them by Paul Weissler. Illustrated how-to on care, trouble- 
shooting of all two- and four-cycle gas engines: mowers, 
blowers, chain saws, more. Retail $10.95. 

053. HOW YOUR CAR WORKS by Sam Julty with brilliant 
explanatory drawings by Ray Pioch. How all the systems 
of your car work— engine, fuel system, exhaust system, 
drive line, brakes, more. Retail $11.95. 



, P.O. Box 2006. Latham, N.Y. 12111 



POPULAR SCIENCE BOOK CL 




when you join the Popular Science Book Club 

And then keep saving up to 60% on 
books covering a wide range of subjects . . . 
home improvement and repair, house-building, 
cars and car repair, home workshop, appliance 
repair, electronics, how things work, home 
protection, mathematics, masonry and 
carpentry, modern technology, science, 
space and more. 

>f"The Popular Science Book Club regularly offers custom- 
written books to its members. These are specially 
commissioned books written by the leading authors in 
the popular science field on all the subjects of greatest 
interest to members. Men like Ralph Treves, 
R. J. DeCristoforo, Richard Day and many more. 



These books are offered at 
discount exclusively to 
Popular Science Book Club 
members. Nobody else can 
get these books at the 
discounts available to Club 
members. And, in addition 
to these Popular Science 
original books, you're offered 
the best books on popular 
science subjects from all 
other publishers. These books 
are available at the same 
giant discounts: up to 60%! 




Repairing screens. 



Simple homemade jig permits cutting tapered pieces 
on the radial arm saw. 



1 ' Jc-Ui-r . .;• a..- 

• You get any 3 of these books (up to 
$35.85 worth of books) for only $1 plus 
postage and handling when you join 
Popular Science Book Club. 

• About every four weeks, you receive a 
bulletin describing the coming selection 
and alternate books also available. If you 
want the selection only, do nothing. It will 
be shipped to you automatically. If you don't 
want the book, or want alternate books, 

or no books, just indicate your wishes on 
the form that comes with the bulletin 
and return it by the date shown. 

• Your only obligation is to buy two Club 
selections in the next year. 

• You save up to 60% on every book, 

yet virtually all PSBC books are identical to 
publishers' editions. Same binding, paper, 
jacket— same everything except price. 

• You may return any book within 10 days 
after examining it if you're dissatisfied with 
it for any reason. 



Mail the attached card or write to the address at left 





New Easy-Set Design Series. 
It doesn't look like you 
did-it yourself. 

Introducing American Olean's new Easy-Set" Design 
Series. The first do-it-yourself decorated ceramic tile that's 
as beautiful to work with as it is to look at. 

And it's no wonder. It's Easy-Set! Sheets of tile, 
pregrouted with flexible silicone rubber. Gives you a fast, 
clean installation that won't crack or powder out. And 
because each Easy-Set tile sheet is glazed around two 
edges, it doesn't need to be trimmed. So you avoid extra 
work and expense. 

Easy-Set is a pleasure to keep clean, too. The grout 
resists most stains and combats mildew. Just wipe your 
vanity tops or walls with a damp cloth and presto! They're 
sparkling again. 

Find out how you can add this new dimension to 
your home at do-it-yourself savings. Clip the coupon 
below and we'll send you free descriptive information on 
the new Easy-Set Design Series. It's the natural thing to use™ 




American Olean Tile Company, 2324 Cannon Avenue, Lansdale, Pa. 19446 1 

Please rush free descriptive information on new Easy-Set Design Series 
and tell me where I can get it. 
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Transaction 
telephone 

checks your credit fast 

The Transaction II telephone, developed at Bell Labs 
in Holmdel, N.J., can run a quick credit check on a 
shopper while a salesperson wraps the purchase. 

Like its predecessor, Transaction I, the newer model 
automatically dials the data center when a card is in- 
serted. But with this model, the caller doesn't have to 
stand idly beside the unit, holding the receiver, wait- 
ing for the reply. He doesn't even pick up the re- 
ceiver to place a call— he just presses the on button, a 
feature called "hands-free operation." 

Another new feature is a visual character display, 
which helps reduce errors that occur when the sales 
amount, credit-card number, or other data are entered 
manually. 

Credit reports are given either by a computer-gen- 
erated voice or a flashing light. Green means go. Yel- 
low signals that something is amiss, and a clerk from 
the data center will then be connected with the sales- 
person or other caller. 

A built-in speaker shuts off as soon as the data bank 
is reached. Muting this device prevents the red faces 
that might result if credit approval or check-verifica- 
tion requests were turned down audibly. 

The Transaction II is designed for banks, car-rental 
agencies, retail stores, and merchants offering check- 
cashing courtesy cards. Any card encoded with a mag- 
netic stripe can be handled. The first units were in- 
stalled earlier this year. 

Automatic dialing cards can bring help quickly in 
emergencies by summoning police, firemen, and se- 
curity personnel.— Susan Bronson 

Copyrighted materii 



Car racks 

[ Continued from page 7 7] 

racks that put your two- wheeler on 
the roof, upside down. Leading is a 
bit inconvenient, and wheels should 
be rubber-banded to prevent spin- 
ning in the wind, with consequent 
bearing wear. Another roof and 
trunk mount uses rails and frame 
clamps. Sold by Bike Porter, 
Schwinn, and others, it holds two 
or four bikes. 

Ski toting 

Ski racks come in a boggling 
variety of systems for mounting 
the rack, holding the skis, and 
locking the rack and the skis. The 
Barrecrafters SR-90 holds skis on 
edge— an aerodynamic plus. An- 
other good rack is the A&T #190 
Zephyr. It features simple pegs and 
rubber straps, little wind resistance, 
and a low price. Best advice on 
ski racks: Put 'em on the roof if 
there's room. Use gutter mounts 
if you have good gutters. Or buy 
posts and rubber straps for a good 
boat or luggage carrier, and leave 
the basic rack on all year. 

When the snow melts, many 
skiers become sailors. Some carry 
canoes, kayaks, and car-top sail- 
boats. Everything we said about 
design and gutters and web straps 
applies. The rack and mounting 
must be strong. The boat must 
be tight to the rack, and for added 
insurance, secured directly to the 
car. 

The foam-block canoe-pad sys- 
tem is sold by Grumman and sev- 
eral other firms. Four dense foam 
blocks fit over the gunwales, and 
the beat then rests upside down, 
directly on the roof, secured by 
gutter hooks and front and rear 
ties to the bumper. 

Here's some final advice for se- 
lecting a rack: Look for self-lock- 
ing nuts on any permanent fasten- 
ing. On the other hand, insist on 
fittings that do not require tools 
for attaching the load to the rack. 
If you intend to remove the rack 
often, this no-tool feature si ould 
also include the method of attach- 
ment to the vehicle. Beware of 
holes and cavities. Uncapped tub- 
ing can whistle and howl at high- 
way speeds. Also, look for racks that 
are corrosion-resistant. 

Locking racks are not foolproof: 
I know of none that'd slow a pro, or 
determined novice, more than a 
minute. Pay a bit more, neverthe- 
less, for a locking rack— just for 
peace of mind during a noon lunch 
stop. And take those skis in, off the 
racks, at night. HI] 



CB Monitor Rcccivcr-^2995) 

The Amazing "CB Ear"- Mounts Under Your Car Dash - Uses Your 
Radio Antenna - You Install In Minutes - Receives All Channels 




VOLUME 



RtrOMCS J*112~— ^ 



Call Toll Free 

800-323-2408 
Illinois call: 312-595-0461 

A must for anyone who travels'. 

The all new CB Ear! Switch on the control ponel 
locored conveniently under your dosh ond you'll heor 
things like. "A 10-33 (Occident) AT ROUTE 41 6 CEN- 
TRAL ROAD. HEAVY TRAFFIC IN AREA A few minutes 
loter o helpful rrucker reports. "THERE'S A SMOKEY (Police 
Cor) SITTING AT THE 77 MILE MARKER ON I SO TAKING 
PICTURES (using Rodor). For $29.95. you hove now en- 
tered rhe world of CD ond oren'r olone on rhe rood ony 
more Receives cleorty o rodius of 2 miles or more 

The CD EAR is on oll-chonnel. stond-olone CD Monitor/ 
Receiver which automatically tunes to the strongest 
channel transmitting in it's vicinity. It easily mounts di- 
rectly under your dosh in minutes, shoring your radio 
ontenno and your 1 2V car bortery. The unit features a 
powerful solid state circuitry ond o heovy metol case. 
It has a receiving range of 26.965-27.225 Mhz. Com- 
ponents include 2 transistors. 1 FFJ. 1 zener. ond 1 inle- 
groted circuit. Size is 1 W x 4" x 5" The unit also is cov- 
ered by a manufacturer's warronry. FCC Lie. Not Req. 



Listen To It For 1 Week - No Obligation 

Please send CB Ear Momtor/Receiveris) @ S29 95 

(plus S3 shipping & handling) ea It not completely satis- 
fied I can return it within t week lor an immediate refund 

□ Check or MO Enclosed (III residents add 5°. Tax) 

□ Please Charge My Credit Card Checked Below 

□ American Express □ BankAmericard □ Carte 

□ Diners Club □ Master Charge Blanche 

Credit Card • 

Master Charge Bank # Expiration Date 

Name 

Address 

City 



. State. 



-Zip. 



Signature, 



Contemporary marketing, Inc. 

790 Maple Lane. Bensenville, III. 60106 
Phone: 3 1 2-595-046 1 



Improve your accuracy 

with a shotgun. 
No matter who you arc 




Weaver ACCU POINT 



No matter how good a shooter 
you are now, Accu-Point can make you 
a better one. 

Beginner? Accu-Point helps you 
learn to hold your head and gun in the 
correct position when firing. 

Expert? You'll be surprised how 
much better you can be — without 
changing your natural motion or stance. 

With one or both eyes open. 

Accu-Point is an optical sight with 
no magnification or restricted field of 
view. You see a blaze-orange dot on the 
target, not at the end of the barrel. 



TM 

It fits 'most all steel-ribbed shot- 
guns — pump or automatic, over-and- 
under, or side-by-side. The neat, low, 
streamlined sight is a one-piece, 4mm 
steel tube. Shockproof . . . and fool- 
proof. A gunsmith can install it easily 
and quickly; you buy no mounts or 
mount bases, make no adjustments. 
Suggested retail price is under $15. 

See it at your Weaver dealer. 

For your free catalog showing 
all Weaver Scopes, Sights, and Mounts, 
write: W. R. Weaver Co., Dept. 102, 
El Paso, Texas 79915. 



From Weaver... the Great American Scope Company. 
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LOOK AT ALL YOU GET! • 1,862 nuts, bolts, screws, and other fasteners • Heavy-duty, all-steel cabinet, 12"W. x 
x 9"H. • 25 pre-printed 1.0. labels • 51 individual compartments • 25 high-impact plastic bins, 2" W. x SW D. x IW H 

HEAD STYLES INCLUDED 




Just about every nut, bolt, screw, washer, 
and cotter pin you'll ever need - nearl y 2,000 pieces - 
all in one, organized steel cabinet. 



• Now . . . your own hardware store lor home, shop, or 
office! 

• 1,862 fasteners total - all high-quality, iinc plated 
(rustproof) steel. 

• No more piece-ata-time trips to the hardware store. 
•Heavy-duty, all-steel cabinet, high-impact plastic 

bins and bin dividers, printed 1.0. labels. 
•Truly a $50 value. 

• Unconditional 60-day money back guarantee. 
•The most important tool in your workshop. 

•The hit of the Minneapolis Builder's Show. As fea- 
tured by the editors of: Mechanix Illustrated, Popular 
Science, Workbench, Family Handyman, & Hot Rod. 



Now you can have just the right nut, bolt, screw, 
washer, or cotter pin at your fingertips... whatever 
the job! And for an almost unbelievable low price!! 

With the NUT & BOLT SHOP- a complete size 
range of just about every kind of hardware you'll 
ever need. All organized in one all-steel, 25-tray, 51- 
bin cabinet. Perfect for auto repair. Home projects 
and hobbies. Office maintenance. And industrial 
shop use. Great as a gift, too! 

No more time-consuming trips to the hardware 



store. No more less-than-professional looking repair 
jobs. No more searching through old coffee cans of 
fasteners. 

Order today! Send check, money order, or company 
purchase order for just $24.95 (plus $3.30 shipping 
and handling). If you're not completely satisfied -if 
you're not truly amazed at all you get-return it 
within 60 days for a full refund. No questions asked! 
And keep the FREE $2.50-value wall chart for your 
trouble! 



WHAT NUT & BOLT SHOP OWNERS THINK 

"I don't see how you make a profit at such a low 
cost! I found it much more than I expected!!" 

M. D. Dorsette, Rockville, Maryland 
"An excellent buy. At retail prices, would have cost 
far more . . . usually a minimum of JCto 5*a piece!" 

G. L. Steiger, Enfield, Connecticut 
"Quality is excellent. Great for do-it-yourselfers. . . 
and convenient!" 

G. R. Oalmadge, Sunnyvale, California 
"I've priced these items separate - it would have cost 
far more for them (at a hardware store)." 

J. D. Russell, Cicero, Illinois 
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FREE 



P - " 60-DAY UNCONDITIONAL MONEY BACK GUARANTEE ■ - <| 
I 
I 



DRI INDUSTRIES, Dept. IP 

8200 Humboldt Avenue So., Minneapolis, MN 55431 



I 



17W x 24" wall-size 
Specifications Chart -a 
$2.50 value. Tells you 
everything you need to 
know for a quick profes- 
sional job every time. What thread types and 
head styles are available. What size nut and 
wrench to use. What size "starting" and "tap- 
ping" holes to drill. When to use what kind of 
washer. Instantly measures sizes. And much, 
much more. Yours FREE TO KEEP just for try- 
ing the Nut & Bolt Shop! 



□ I have enclosed my check, money order, or company purchase order | 

for Nut £ Bolt Shop(s). (Minnesota residents add 4% . 

sales tax.) 

PLEASE PRINT I 

NAME I 



ADDRESS. 



CITY_ 



-STATE. 



-ZIP- 
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• Hunting 

• Fishing 

• Camping 

• Sleeps 4 

• Guaranteed 



For the first time - a Do-lt-Yoursell Kit! No 
welding. Scamp kit includes all parts you need 
and fully-Illustrated step-by-step assembly 
manual. Scamp can be completed in 60 hours 
with minimum tools. Also available ready to 
hKch-up-and-go. 

WrTte : T SCAMP, DEPT. PS-7, Backus, Mn. 56435 
■ Rush me 12-pg. full color catalog. $2.00 Enc. 
! Name Age. 



I Address. 
I City. 



'Phone: Bus. 



. State. 



.Home. 



Zip. 



0 



MEAT CUTTING 



Train quickly In 8 short wechi at Toledo 
for a bright future with security in the vital 
meat bualnesi. Big pay. full-time )ob»— 
HAVE A PROFITABLE MARKET OF YOUR 
OWN) Time payment plan available Di- 

pploma fiven Job help Thousands of sue- 

ceeaful gradual**. OUR 53rd YEAR! Send 
NOW for a big new Illustrated FREE catalog. No obligation. C I. 
approved. NATIONAL SCHOOL OF MEAT Cutting. No 71-03- 
0197T, Dept. 51-H. 33 X. Superior. Toledo, Ohio 43604. 



■ART OF CUSTOM PAINTING- 

Most complete custom painting book ever pub- 
lished, the "bible" of custom painters. Step- 
by-step instructions show all the techniques 
you've seen and admired on vans and cars. 
Order book s 8337, 110.95 includes postage & 
handling. Money back guarantee if not satis- 
fied. Send tor free 64 page catalog. CAR- 
BOOKS. INC., Dept. 108 . 181 Glen Ave., Sea 
Cliff. NY 11 579. 



Always include 
Your Zip Code 
When Answering Ads 



New canoes 



[Continued from page 89] 

Sawyer charges $200 more for Kev 
lar than for fiberglass. 

How they handle 

A canoe's shape determines how 
much fun or frustration you'll have 
Ideally, a canoe should resist turn 
ing over, yet paddle with little ef 
fort; hold a straight course but ma- 
neuver quickly; stay dry in rough 
water, yet offer little wind resis 
tance. 

Warren Hastings of Camper Cen 
ter in Tarrytown, N.Y., tells hov 
canoe makers try to meet these of 
ten contradictory needs. "Some ca 
noes," he explains, "have a separate 
or a molded-in keel to stiffen tht 
bottom. A keel also improves track 
ing— an advantage for lake and flat 
water use. But in white water i 
keel decreases maneuverability, in 
creases draft, and may hang up oi 
submerged objects. A better choici 
for a canoe used in both flat ant 
white water is one with no keel 
or one with a shallow shoe-keel o 
a V bottom. The V bottom i 
strong, tracks well, tends to b 
faster yet more maneuverable, bu 
is slightly less stable than a fla 
bottom with keel." Curving tb 
keel upward at each end to ad< 
'rocker' improves maneuverability 
Hastings adds. 

"A sharply pointed bow," he con 
tinues, "makes paddling easier, bu 
it tends to dive into waves insteai 
of lifting over them. Pointed bu 
flared bows are a compromise, i 
low profile is less affected by wine 
but the lesser freeboard increase 
chances of shipping water. Shoi 
decks or spray covers reduce th 
hazard. 

"High seats are more comfortablt 
low seats more stable. Thwarl 
( cross-braces) strengthen the cano 
provide hand holds, serve as bacl 
rests, and provide lashing poinl 
for gear. One thwart should be £ 
the balance point for portaging, 
Hastings advises. 

My own brief paddles in the se 
en sample canoes confirm his e: 
perience of many years. Here 
how I see them: Allagash and O 
Town would be at home on a sma 
lake or flat-water river, in tl 
hands of careful canoeists who e 
joy the look and feel of a trac 
tional wood-frame canoe. 

Alumacraft and Grumman ke 
models are good all-purpose cano 
for casual car-topping in a varie 
of waters (but not in white waters 
and are suitable for beginning ai 
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Introducing... 

SBE Brute 

No other CB can take its measure 

Imagine a mobile transceiver only 4.5" wide. 1.4" high, and 5.75" 
deep— miniaturized circuitry yielding full-size performance. 

The 23-channel Brute with full legal power output, positive or 
negative ground, is compact enough to fit virtually anywhere — under 
the dash, in a glove compartment, or in the smallest sports car. 

Despite its small size, the Brute is a highly sophisticated 
performer, engineered without compromise and assembled with 
painstaking care And since it's made by SBE. it's as rugged as it is 
refined Engineering highlights include sharp selectivity, full audio 
output into an oversized built-in speaker, and jacks for both PA and 
external speakers. The large channel selector is night-lighted for 
easy viewing, and a red transmit light indicates "on-the-air "operation. 

The Brute, fully synthesized for maximum performance, is just 
one more reason why SBE is your best choice for the best in CB. 




Batter Communications through Creative Technology 

For information write SBE. Inc., 220 Airport Blvd.. Watsonville. CA 95076 

INTERNATIONA! OFFICES E S Gould Marketing Co Lid Quebec Canada 
Linear Systems. S A Geneva 1. Switzerland 




At Last! Distributor tune-ups 
are a thing of the oast! 



Order your Mardec 



4,6,8 
No-Points 
Electronic 
Ignition. 





HERE'S HOW IT WORKS 

FACT: CONVENTIONAL 
POINTS WEAR OUT 

In a conventional ignition system 

(with mechanical points and 

condenser) high voltage current 

passes between the contact points. 

which can cause gradual wear and 

erosion of the surface of the 

contacts. Worn-out points can mean 

inconsistent and weak current to the 

spark plugs. Result: Hard starting, 

loss of power and poor fuel economy 

NOT SO WITH A MARDEC 
NO-POINTS IGNITION! 

The electronic 

pick-up does not carry ignition 

current; does not touch the 

distributor cam lobes in any way. so 

therefore, cannot wear outl You see. 

as the distributor cam lobes come 

close to the electronic pick-up head. 

a magnetic field is broken, signaling 

the power module to discharge high 

voltage to the spark plugs. 

FACT: WORN-OUT POINTS CAN AFFECT 
IGNITION TIMING, ROBBING YOU 
OF POWER AND GASOLINE! 

With conventional points, the cam 
lobes rub against a fibre block which 
opens and closes the points. This 
- fibre block gradually-wears, and as a 
result the gap in the points change, 
thereby altering the ignition timing. 
(Usually, as the gap closes, the 
timing retards, resulting in hard 
starting, loss of power and reduced 
fuel economy.) 
NOT SO WITH A MARDEC NO-POINTS IGNITION! 
The revolutionary electronic pick-up head does not move, and does not 
rub or touch the cam lobes — so It cannot wear outl This means once 
installed, and your ignition timing is set. you'll never again need a 
distributor tune or adjustment! Set it and forget itl Everything is included 

for an easy, do-it-yourself installation! Now, your car can have an 
electronic ignition system like the new carsl Trucks, R.V.s, boats, virtually 
anything that uses conventional points and condensers can run better with 
a Mardec no-points Ignition system! 
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The Mardec 4, 6, 8 No-Points Ignition fits virtually 
all 4, 6, and 8 cylinder U.S. and Foreign Cars, Vans 
and Trucks! 

Mardec 4, 6, 8 Electronic Ignition features easy 
do-it-yourself installation! Now, you can convert 
your car to "new-car" no-points ignition — and 
eliminate those expensive distributor tune-ups. 
No more points, no more condensers — just set it 
and forget it! Your car will stay in "top tune" 
mile after mile, year after year! 

(Available for off-road use only in California) 

Send Certified Check or Money Order to: 

CROWN MANUFACTURING CO., INC. 

P.O. Box 2860 — 858 Production Place 
Newport Beach, California 92663 



Charge to my □ Mastercharge or □ Bankamericard 
# Expiration Date 



Signature 

(Calif, residents add sales tax) 



Name- 



Ad dress . 
City 



.State . 



.Make/Year Car. 



GARAGE DOORS 
DIRECT 

FROM FACTORY 

Write for our FREE catalog on Over- 
head Garage Doors, Electric Opera- 
tors, and Radio Controls; featuring 
a section on how to frame an 
opening to accommodate an 
overhead garage door. 

Catalog illustrates our model line of — / 
Redwood Panel Doors 
Panel Doors 
Flush Doors 
Fiberglass Doors 
Pre-finished Doors 

Easy contact through our toll free 
numbers: 

Nationwide: 
800-631-5656 

New Jersey Residents: 
800-872-4980 



Colonial Type Overhead 
Residential Doors 
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Contemporary Overhead 




Automatic Garage Door System 

^..V,' FMiDwrvtyniid ______ -— — • 

Construction Proration for Ibs**^ 

Of OVERHEAD DOORS i NEW _ rfJL 
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NEW ROAD, MONMOUTH JUNCTION, NEW JERSEY 08852 

Please send me your free catalog 

NAME 



ADDRESS- 
CITY 



STATE. 



_ZIP. 





It's tough enough for the top 
truckers who swear by our new 
CB transceiver. But you don't have 
to be an expert to appreciate the 
Cougar IM -the first standard mo- 
bile CB radio with an instrument 
to measure antenna efficiency, 
your guarantee of an instant 
warning if your power has been 
cut by a mismatched antenna 



system; by a defective cable; or 
by broken or missing parts. 

So consider the Cougar™. And 
to be really certain of depend- 
able communications on the 
road, choose a Bandmaster™, 
one of Pearce-Simpson's new se- 
lection of non-corroding tunable 
fiberglass antennas which really 
deliver. For our free brochures, 
write - 

PEARCE-SIMPSQN 

DIVISION OF £L4bblr\£ CORPORATION 

PO BOX 520800. BISCAYNE ANNEX. MIAMI. FLORIDA 33152 
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experienced canoers alike. 

Mad River and Sawyer are fine- 
tuned for camping and racing by 
canoeing enthusiasts in any water. 

Oxford (sold by Montgomery 
Ward) is ideal when kept at a lake- 
side dock for short paddles by 
youngsters or occasional canoeists 
who value safety more than speed 
or portability. 

What else do you need? 

A pair of paddles— and an extra 
one is wise. Most wood paddles 
cost $14 to $32, averaging about $19, 
though Great World (250 Farms 
Village Rd., West Simsbury, Conn. 
06092) carries first-rate Nova Sco- 
tia spruce paddles for only $11. 
Fiberglass or ABS and aluminum 
paddles range from $7 to $24. 

Buoyant vests for canoeing- 
essential for beginners, white-water 
runners, fishermen, campers, and 
racers alike— range from $20 to 
$30, depending on size. They're 
light and form-fitting to encourage 
full-time use. 

For cartopping there's a set of 
four molded foam pads with tie- 
downs (about $16) or racks that 
carry one canoe ($20-29) or two 
($27-40). You can even pyramid 
three on the double rack if you're 
careful. 

A handy accessory ashore is a 
portage yoke ($15-34) or boat cart. 
The narrow cart pictured weighs 
eight pounds, carries 100, and costs 
$48. The wide one weighs 13 
pounds, handles 200, sells for $75. 
Both fold and have removable 
wheels for stowing in a canoe. 
They're from Klepper Corp., 35 
Union Square West, N.Y., N.Y. 

These three accessories will get 
you started. Later you may want 
a pole ($10-20), outboard-motor 
bracket ($19-28), sail rig ($200- 
400) , spray cover ( $81-365) , or oth- 
er accessories. There are plenty. H5 



For further reading 

Rent-A-Canoe Directory. Addresses of 500 
canoe renters in 42 U.S. states; six in Canada. 
Free: Grumman Boats. Marathon. N.Y. 13803. 

Learn-To-Canoe Directory. Addresses of 300 
sources of instruction in 42 states. Free: Grum- 
man Boats. 

Plans for PS Redwood Canoe. Plan 5511 in- 
cludes 17"-by-22" blueprint, article reprints. 
$3.95 + 50C handling. Popular Science Plans, 
380 Madison Ave., N.Y., N.Y. 10017. 

The Canoer's Bible by Robert Douglas Mead 
(Doubleday & Co., 164pp.. $2.50). Illustrated. 
Broad coverage of canoes, paddling tripping. 

Back to Nature in Canoes. A Guide to Ameri- 
can Waters by Rainer Esslen (Columbia Pub- 
lishing Co.. Frenchtown. N.J. 08825. 345 pp.. 
$6.95). Complete descriptions of 1000 places 
to canoe in continental U.S. Also addresses and 
phone numbers of 600 canoe liveries. Unique 
directory. 

Canoe 11999 Shepard Rd , St. Paul, Minn. 
55116; $6 one yr.. $9 two yrs.). Official bi- 
monthly magazine of American Canoe Ass'n. 
Broad coverage of canoe and kayak products, 
techniques, and activities. 



The search begins for life on Mars 
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—to slow it down further. Then, 
at an altitude of less than one mile, 
it will fire its three terminal-de- 
scent engines to make a soft land- 
ing. Each is a cluster of 18 small 
nozzles, tilted outward so as not 
to contaminate the soil samples to 
be taken with their exhaust gas- 
es. Sensors on the lander's footpads 
cut off the engines for touchdown. 

Computer and power systems 

A Viking-lander report to Earth 
and an Earth command in response 
would take about 40 minutes (20 
minutes each way ) . Since this 
would be prohibitively long for such 
purposes as guiding the scooping 
up of samples, a Viking lander is 
equipped to operate as long as 22 
days automatically without con- 
tact with Earth. 

It does so with a unique com- 
puter "brain" called the Guidance 
Control and Sequencing Computer 
(GCSC), an electronic wonder de- 
signed especially for the lander. 
This is possibly the most sophisti- 
cated single piece of equipment on 
the lander. Power for instruments 



and heating comes from radioactive 
thermoelectric generators. They are 
superior to a solar-powered system 
because sunlight is only half as 
strong on Mars as on the Earth in 
daylight, and is nonexistent during 
the frigid Martian night, when the 
temperature may drop to -184° F. 

Much additional valuable data 
about Mars will come from other 
experiments aboard the landers: 
Chemical analyses of Martian soil 
samples should confirm or refute, 
for example, current opinion of what 
gives Mars its ruddy hue. Rust- 
like compounds of iron could do 
it, in the latest view. 

The lander will have an auto- 
matic weather station, including a 
wind indicator capable of record- 
ing Mars' fierce gales, whose wind 
speeds are estimated at 125 to 185 
miles an hour. 

Also aboard the lander will be 
a seismometer to detect and record 
"Marsquakes." The most spectacu- 
lar signs of present or past vol- 
canic activity on Mars are its huge 
volcanoes, rising up to 15 miles 
high. The largest one, Olympus 



Mons, has no counterpart on Earth 
in size. 

Finding life on Mars would, of 
course, be the jackpot. But even 
if we don't, that doesn't prove there 
isn't any. We might have picked 
the wrong places to try. Or our 
experiments might not have asked 
the right questions, for Mars' in- 
habitants may prove more exotic 
than we dreamed. 

Vikings of the future will give 
us another try. They may land 
roving vehicles to seek more prom- 
ising sites, and even robot craft to 
bring samples back to Earth, ac- 
cording to concepts already on the 
drawing boards. 

And should, against all expecta- 
tions, an intelligent Martian con- 
front a Viking lander and analyze 
it in detail, he may well conclude 
that he is dealing with a prettv 
intelligent visitor from space. BE 

For further reading 

The Viking Mission to Mars. NASA publication 
SP-334. 1974. 

Viking '76: The Search for Life on Mars, 
TRW Systems Group publication, 1976 

"Ninety Days on Mars." Spaceflight. July 75. 

"Viking to Mars: The Mission Strategy." Sky 
& Telescope. July '75. 




Just Too Costly!! 



For the average person, helicopters are 
"Just Too Costly!!" — perhaps that's what 
you've been led to believe. 

Not so! For the past decade Rotorway. the leader in the 
ultra-light helicopter field, has been marketing the 
Scorpion to people just like you. People who have 
realized their ambition of owning their own personal 
helicopter for transportation, work and recreation. 

In these days of pressing time and energy commitments, 
a helicopter can solve your transportation and recreation 
requirements. Helicopter ownership is more of a reality 
than you ever imagined. Decide for yourself — check 
the evaluation coupon below for more information. 



Which Best Suits Your Needs? 



SI 50.000 
$55,000 



C Scorpion / 2PL [ 



$12,500 



□ Turbine PoweredVSPL 
3 Piston Powered, 3PL *T— 

If you chose the Scorpion, send in coupon for your 
free evaluation guide Investigate the quality of 
design, economy of operation, flight training (included 
in purchase price) and the Scorpion s applicability 
to your individual needs 
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Solving one problem 
but creating another? 



Pushbutton protects 
against odor and stains. 

Mennen Pushbutton Deodorant ^ 
is a proven anti-stain formula. ^ 
It protects against odor and *\ J 
embarrassing stains. 1 
So button up your underarms— J" 
switch to Mennen Pushbutton. 
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Window into earth 

[Continued from page 771 

mainly to narrow belts. If they 
were formed by the earth contract- 
ing, Wegener pointed out, they 
should be distributed uniformly. 

• Geologic features and strata 
often jump oceans. One distinctive 
formation, for instance, is found 
both in South America and Africa. 
If brought together, the layers 
would line up "like torn pieces 
of a newspaper," as Wegener put 
it, with "the lines of print running 
smoothly across." 

• Animals, both prehistoric and 
modern, bear a remarkable resem- 
blance to each other the world 
around. Were all the continents 
once connected by huge land 
bridges? Not likely. 

• Drain the water from the 
oceans and you'll find not simply 
low places, but craggy depths aver- 
aging 2V2 miles. Continents would 
protrude like massive blocks of 
stone with relatively straight sides 
—and the contrast would be stark. 
Other scientists had already dis- 
covered that ocean beds are com- 
posed mainly of basaltic rock, and 
that continents are mainly granite- 



like varieties that weigh only four- 
fifths as much. Wegener stepped 
beyond current thought, conclud- 
ing that the continents not only 
float atop the oceanbed; they move 
about. 

Such speculations were largely 

correct. But it wasn't until World 

War II that proof started coming in. 
* * * 

Water pressure on the hull reach- 
es two tons per sq. in. as Alvin 
passes the 3000-meter (9,843-ft.) 
mark. So far, pilot Wilson has done 
all the work. Now, with only 460 
meters to bottom, the two scien- 
tists begin testing equipment. Bal- 
lard turns on the CTSM sonar. Its 
one-second whunggg, like the song 
of a whale, is added to the whirr 
of the Brush recorder and a half- 
dozen humming electronic tones. 
He checks his cameras, recorders, 
data loggers, navigation system, ex- 
ternal lights. 

Suddenly the sonar sound chang- 
es; interspersed with the whunggg 
is a wobbly bing. There are 3420 
meters of water above. After what 
seems like an endless descent, there 
is contact with the bottom of the 
sea. 

* * * 
Evidence of Wegener's old conti- 



nental-drift theory strong enough 
to convince his skeptics developed 
only with technological advances 
in the fields of magnetism, under- 
water acoustics, and seismology. 
World War II spurred the genera- 
tion of an airborne magnetometer, 
a device for measuring the inten- 
sity of a magnetic field; not inci- 
dentally, it was useful for subma- 
rine detection. After the war, when 
researchers refocused interest from 
subs to the earth, they found some 
surprises. 

For example, when they exam- 
ined igneous rocks around the 
British Isles, they found that the 
lines of force didn't match as they 
should. (As igneous rock cools, 
tiny bits of molten iron magnetical- 
ly line up with the earth's poles.) 
Instead, the force-lines pointed 
nearly 30 degrees off. Conclusion: 
Either the poles had swung more 
than anyone had guessed, or the 
entire British Isles somehow had 
swiveled in its drift from the mas- 
ter continent Pangaea. 

The next big step came in the 
late 1950's, when oceanographic 
vessels were called on by the Navy 
to use high-resolution, acoustic 
echo sounding to map the ocean 
floors. What emerged was a stag- 
gering picture of an alien land, 
with enormous deep gorges, odd, 
endless plains, and huge, mysteri- 
ous, flat-topped mountains. Strang- 
est of all was a series of ridges that 
snaked around the whole globe like 
a 46,500-mile scar. 

About the same time, researchers 
using newly developed seismo- 
graphs began to monitor earth- 
quakes around the globe. By the 
1960's, a pattern clearly emerged: 
Nine out of ten earthquakes strike 
along well-defined bands that fol- 
low not only known fault lines, but 
midocean ridges and deep-sea 

trenches. Why? 

* * * 

Bill Bryan peers down at the 
water as the camera cradle breaks 
the surface, and swings aboard the 
Knorr. Everything's intact, and 
that's a relief. On those first runs 
nothing seemed to go right. Bleep- 
ers wouldn't bleep; the $900 cam- 
eras wouldn't work; and a $1,000 
compass was somehow crushed by 
the pressure. Bryan carries the cam- 
eras to the photo lab, then switches 
jobs. He begins preparing for a 

three-hour dredge run. 

* * • 

As evidence of plate movement 
accumulated, a pattern gradually 
formed, electrifying in implication, 
awesome in magnitude. Not only 
are the plates skating across the 

Continued 
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surface of the earth, but new crust- 
al material is constantly being 
formed. In the Mid-Atlantic Ridge, 
for example, the plate carrying the 
Americas is gradually pulling 
away from Europe and Africa at 
about an inch a year. Where the 
rip occurs— in what is known as 
a "spreading center"— "the earth 
sends up its equivalent of blood 
in the form of molten lava," as Bal- 
lard puts it. "It coagulates, scabs, 
and heals the wound." It welds it- 
self solid, then rips again, cement- 
ing and tearing again and again. 

If crustal material is being add- 
ed in one place, then it must be 
destroyed in another, or the earth 
would grow larger. What happens 
when plates meet head on? One 
simply rides over the other, forcing 
it downward into the earth's in- 
terior, eventually to break up and 
melt. 

Such zones are those mysterious 
deep-ocean trenches discovered by 
acoustic techniques and spotlighted 
by seismographs. The deep-throat- 
ed earthquakes of these regions are 
simply rumblings of the mantle 
digesting another hunk of plate. 
The continents themselves are too 
light to sink into the trenches, but 
they can weld together, often form- 
ing mountains or fragmenting. 

Where two plates rub against 
each other in a boundary of trans- 
lation, the result is shallow, dev- 
astating earthquakes, and occasion- 
ally, mountain-building as well. 
Such a boundary is the San Andreas 
fault, with Los Angeles sitting on 
one plate moving north, and San 
Francisco on another one, feeling it 
grind by. 

* * * 

The sonar-bing volume intensi- 
fies, and Ballard strains to see 
through a port. According to the 
chart, at 3400 meters the sub should 
meet the canyon wall. "I'll level 
off at thirty-four fifty," says the 
pilot, "and drive over to the wall. 
Okay . . . now." He flips a cov- 
ered switch, and from Alvin's bot- 
tom drop two 230-pound stacks of 
steel plates. The vessel abruptly 
slows, shudders, bobs a bit as Wil- 
son adjusts the variable ballast by 
pumping seawater into small titani- 
um tanks, and settles like a slightly 
overloaded elevator. "Lulu, we have 
contact. Driving to the wall now." 
He swivels her propeller, and Alvin 
purrs westward. 

At 30 meters Ballard's high-fre- 
quency altimeter detects the rising 
wall. "That's the time the pilot 
relaxes," Ballard had said the night 
before, "and we tense. We're look- 
ing for the wall, and we're wonder- 
ing what it's going to look like. 



Then, when you see something 
solid, everyone relaxes." 

Suddenly, through the murk, in 
the soft, greenish light of a thalli- 
um-iodide lamp on the submarine's 

top, looms the wall. 

* * * 

Men first looked at a deep-ocean 
divergence zone in the summer of 
1974. In a project called Famous 
( French-American Mid-Ocean Un- 
dersea Study), Ballard and dozens 
of other scientists mapped, scanned, 
listened to, sampled, and then ex- 
plored a 60-mile square southwest 
of the Azores. 

They found that the rift— a mile- 
deep canyon in the midst of the 
world's largest mountain range, the 
Mid- Atlantic— is a series of cracks 
in a zone three to thirty miles wide. 
At the bottom, it narrows to a floor 
about two miles across. They saw 
fifteen-foot "haystacks" and bul- 
bous "pillows" and "toothpaste" 
lava formations squeezed from 
ocean-floor vents at 2200° F. They 
found that the farther out from the 
center they sampled, the older the 
rocks were— the more sea-worn and 
manganese-covered— as theory pre- 
dicted. They detected an average of 
12 micro-earthquakes a day. They 
found fissures and faults only a 



few hundred feet long, and others 

dozens of miles; some an inch wide, 

others fifty yards. They found that 

the youngest rock is more magnetic 

than expected, but nobody has yet 

figured out why. 

* * * 

"Good, good," mumbles Ballard, 
as the wall approaches through the 
mist. It's a rugged slope, canting 
upwards at 72°, powdered with silt 
and the dust of tiny dead sea crea- 
tures. Scattered all about are corals, 
sea cucumbers, and sponges. Every 
so often a fish flits by— brightly 
colored despite the blackness. Trails 
wind here and there, some, signifi- 
cantly, abruptly cut off, erased by 
silt slides. 

The wall is too steep to land on, 
but Wilson noses the sub up to it, 
gently bumps to a stop, and turns 
off the sonar. "Lulu, we've landed," 
he says. "How close are we?" 

"Only about 50 meters off," an- 
swers the catamaran above. 

The cliff drops like a road cut, 
exposing eons of history. Ballard 
decides to sample it, and the pilot 
reaches out with Alvin's claw, try- 
ing to pick up a piece. A torrent 
of silt slides down the cliffside. In 
10 minutes the dust has settled, 

Continued 
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but the rock won't budge. He tries 
another spot, and another. Finally 
he breaks off a hunk of ebony ba- 
salt the size of a breadloaf and 
drops it into a numbered tray on 
Alvin's lazy susan. "That's a re- 
lief," says Ballard. The worry is 
always there that the cliff-face 
will be so massive that samples 
can't be taken— a situation arising 
during Famous dives. 

Now it's work. The sub sets off 
on a grid pattern that will last four 
hours: across the cliff face, up 20 
meters, back across, up— with an 
occasional stop for samples. "All 
the anxiety, all the adrenalin, has 
left," says Ballard. "The excitement 
now is what's next. You're doing 
what you do best, and you feel 
good." 

* * * 

The Cayman Trough borders the 
north edge of the Caribbean Plate, 
a relatively small one as plates go 
—a rough oval that takes in Ja- 
maica, a slice of South America, 
and much of Central America. Its 
border jags through Guatemala 
City. 

To the north, the American Plate 
is plodding westward. But the Ca- 
ribbean Plate can't ride along; its 
western edge is resting against the 
Cocos Plate, out in the Pacific. The 
American plate simply gnashes 
past. What results is a transform 
fault, the deep-sea equivalent of 
the San Andreas fault zone. 

Of particular interest to geo- 
physicists is a dog leg, a 90-mile 
Z-shaped jog in the fault line. 
It appears to be not only a trans- 
lation boundary, but a spreading 
center as well, a miniature Mid- 
Atlantic Trench. In theory, then, 
somewhere in the neighborhood 

should be fresh lava. 

* * * 

It's eight p.m., and Bill Bryan 
is tired. So far today he's super- 
vised a camera run, watched over 
a dredge run, and directed the 
day's retrieval of micro-earthquake- 
sensing sonobuoys. ( Earthquakes 
average one every other day, proj- 
ect seismologist Ken MacDonald 
discovered. On February 20, he re- 
corded a major quake— magnitude 
6— about 200 miles east of the study 
area, along the same Montague 
Fault as the Guatemala quake. "No 
large earthquakes have occurred in 
this section in over 20 years," he 
reported. "The plates may have 
been stuck here and are now break- 
ing loose. There may be more to 
come.") 



Now, at the end of the second 
dredge run, after a total of six 
hours before the screen watching 
those blips, Bryan's still busy. 

He sits here in the main lab, a 
meter registering tension on his 
left, the navigation screen on his 
right, a telephone in his hand. He 
watches the screen and alternately 
directs Capt. Emerson Hiller on the 
ship's course and the winch oper- 
ator on playing the four-mile-long 
cable. The combination cable and 
dredge weighs about 6500 pounds, 
and when the meter begins to 
register 8000 or so, Bryan knows 
he's collecting rocks. 

* * * 

The two high spots in the voy- 
age came early, and each was more 
or less an accident. The first was 
the discovery of that massive wall 
of rock. 

The second break came when the 
Knorr was steaming to its location. 
The scientists' spirits were low: the 
weather was rotten, the cameras 
wouldn't work right, nearly all ac- 
tivities were delayed, and no data 
were coming in. The ship, as Bill 
Bryan puts it, "was just moping 
around, waiting for things to be 
fixed. We were sick of sunbathing 
and Ping-Pong tournaments. 

"So we did a blind lowering of 
the camera just to see the bottom, 
because nobody had ever seen it 
here before. Well, the camera got 
trapped. We jockeyed the ship 
around and finally got it loose and 
hauled it up. No pictures— but 
something infinitely happier: The 
camera frame was stuffed full of 
very fresh pillow lava. Can you 
imagine? We were looking for some 
evidence of volcanism, anything, 
and we came up with a camera full 
of it." 

The fresh lava was the first proof 
of their theory, that the dog leg 
is a spreading center. 

And that lava is fresh. One morn- 
ing, right after a dredge had 
dumped its contents on the deck, 
I picked up a piece of basalt the 
size and shape of a croquette. I 
held it in my hand and it jumped. 
Jumped, cracked, and split into 
three pieces. 

"That proves it's fresh," said 
Bryan. "The pressure down there 
is three or four tons per square 
inch. Over a period of time, the 
gas diffuses into the water, but this 
rock doesn't seem to have degassed 
at all. Until now." 

How fresh is it? Nobody will 

Continued 




A big, handsome, rugged tire 
with belted/bias construction. 
Has 2 fiber glass belts for 
strength and polyester cord 
plies for a comfortable soft 
ride. A series 78 tire. 

o 

JWCRIiAlty 

Tire & Rubber Company 
Box 749, Indiana, Pa. 15701 
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Let C.W. McCall tell you about one of his Midland Convoy Buddies. 

The "Wizard of Ohms " 



k Discovers Midland CB. 



I ve got this Good Buddy 
everyone calls "The Wizard 




When I got there, I 
found out he had a Midland 
\ 830 just like mine! I got 
it because it was the easiest 
to use. The lighted S/RFO 
meter, TX light and big, 
easy-to-read lighted channel 
selector are on top, right in 
sight. I like all 
those lights to 
be where I 
can keep 
an eye 
on 

them. 



of Ohms" 'cause if it runs on 
electricity, he knows all about 
it. This is the kind of guy 
who could build a color TV 
out of an old radiator and 
three pop tops. 

The Wizard kept 
putting off buying a CB 
radio because the ones 
that met his high standards 
cost too much and the ones 
he could afford weren't 
sophisticated enough. The 






Wiz is a stickler for electronic 
perfection. 

But, one day, The 
Wizard gave me a call 
and told me to come 
over because he'd finally 
discovered a CB good 
enough for him. 
figured if it was 
enough for The 
Wiz, it must be 
a honey. 



A Member o( the Beneficial Corporation Family 
Copyright 1976 Midland International Corporation 



But The 
Wizard 
said it was 
a highly 
advanced piece 
of equipment. 
Besides AGC, ANL, a 
tuned RF stage and all 
those other refinements 
to clarify reception, the 
830 has a phase lock 
loop frequency 
synthesizer for greater 
stability and reliability. 
Then there's features 

_ you usually 
find only 



on more expensive units, 
I like external CB and PA 
| switches which let you 
switch CB reception to a 
speaker outside your car or 
use your CB as a public 
address system. The 
Wizard likes all these 
sophisticated components. 
But I still like the little 
lights on top. 

And I like my Convoy 
Buddies. When you join the 
Midland Convoy, you get 
over a million Convoy 
Buddies 'cause that's how 
many good people have 

bought Midland CB's. 
People like my 
buddy, "The Wizard 
of Ohms." 





The Midland Model 13-830. Like all 
Midland 23-channel CB's, it's rugged. 
100'/} solid state and FCC type accepted 
for full 4 watts of output power. Visit 
your Midland CB Convoy Buddy 
Headquarters and see the broadest 
total communications line around. 

When you get a Midland C&, 
>bu<jeta Convoy Buddy 



A AID LAND CB 

Jr mCommunications Division 



For free catalog, write: Midland Communications. Dept. PS-4B. 
P.O. Box 19032. Kansas City. MO 64141. 
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ENGINE 
BRITE 

America's No. 1 en- 
gine cleaner. Spray it 
on, hose it off Pow- 
erful, self-emulsifying 
degreaser. Over 5 mil- 
lion cans sold last year. 
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GXT XTRA 
TEMP ENGINE 
ENAMEL 

Produces a fast-drying, 
durable, high gloss, 
heat resistant finish to 
automotive and marine 
engines and all types 
of machinery. 
(10) colors available 



HOME & AUTO PARTS 
CLEANER 

Carburetor and 
small parts clean- 
er, for professional 
cleaning in the 
home workshop. 
Cleans: carbure- 
tors, fuel pumps, 
PCV valves. 



TAR & BUG 
REMOVER 

Especially formulated 
to dissolve tar spots 
and loosen bug de- 
posits on autos, 
cycles, etc. 




Remove* 

*«l 



Window into earth 



[Continued] 

say before the lab tests, but from 
what he's seen, Ballard is convinced 
that "the place is jumping"— with 
vibrations and shudders and trem- 
ors and probably even lava. 

"Remember those 'animal' trails 
that were obliterated? The tracks 
were cut by rock slides. And we 
saw one block half the size of this 
room that had skidded down a 
slope. The marks were still behind 
it. Why landslides? Simple: the 
ground moves." 

Back in the laboratory over the 
next year, the scientists will ana- 
lyze their data to refine what they 
know and to try to answer the 
remaining puzzling questions. For 
example, why do the plates move? 
Volcanologists talk about mysteri- 
ous plumes of lava forcing them- 
selves up through the spreading 
centers, forming island chains and 
pushing up plate edges just enough 
so they slide away. But few are 
completely satisfied with the expla- 
nation. "The basic geometry is too 
simple," says Bryan. "It works only 
on a perfect sphere, and the earth 
is elliptical." 

And questions more practical 
may be answered: How are miner- 
als deposited, and where? Where is 
the oil? And how can earthquakes 

be predicted? 

* * * 

The time is 5:43 p.m. To break 
surface in daylight, Alvin must 
soon begin its ascent. "You're tired, 
your legs have cramped, the tem- 
perature's dropped, your bladder's 
full, and you've got a headache," 
says Ballard. "You've got a basket- 
ful of goodies and a trunkload of 
tape, and you'd just as soon see 
that surface glowing overhead." 

The pilot drops the remaining 
weights, and the sub bounds up- 
ward. "You know, without Alvin, 
studying the plates would be like 
examining the moon with a tele- 
scope, or doing geology in the 
Rockies from a helicopter— not be- 
ing permitted to walk the outcrop," 
says Ballard. Then he removes the 
tape cassette he's been recording 
on and, instead, inserts one from 
his flight bag. 

Work is finished for now. The 
submersible rises. And the sphere 
is filled with the sound of Johnny 
Cash. D 

For further reading 

Continents in Motion— The New Earth Debate, 
by Walter Sullivan, McGraw-Hill Book Com- 
pany. New York, 1974. 

The Restless Earth — A Report on the New 
Geology, by Nigel Calder, The Viking Press. 
New York, 1972. 

"Plate Tectonics— A Startling New View of 
Our Turbulent Earth," by John Speicher. PS. 
June '72. 



Who says the shortest distance 
between two points 
has to be a straight line? 



Install your own 
spiral stairs! 




GUNK LABORATORIES. INC. 

5829 W. 66th Street 
Chicago. Illinois 60638 

For additional inlormation call or write: 
Rich Berg — 312-366-2400 
Oempsey A Stanley, Inc. 
1001 S. Harlem. Forest Park. III. 60130 
Serving the Midwest and Southwest 
Oick O'Neal — 800-438-4532 
Radiator Specialty Co. 
P. O. Bon 10628. Charlotte. N. C. 28237 
Serving East. Southeast and Far West 



Handsome and dramatic. 
Space-saving and rugged. 

Complete instructions included. 
No special skills or tools needed. 
Stock kits cost as little as 

$29500 

Send for brochure: 

Industries 

650 B Washington Street 
Peekskill, New York 10566 

(914) 739-8486 

(212) 585-6767 

Showroom: Daily 9-5, 
Thur. 'til 9, Sat. 'til 2. 

Design services available 
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Kodak's instant-picture camera 

[Continued from page 56] 

137mm (5Vk in.) focal journey the 
image must take between lens and 
film pack, by way of two mirrors. 

I found the camera comfortable 
and natural to hold, easy to use. 
Not everyone agrees. Some— per- 
versely, perhaps— want to wear the 
wrist strap on the right hand, where 
it blocks the camera's print-exit 
slot. A more serious objection is 
weight. The EK 4 weighs 26.7 oz., 
the EK 6 29.1 oz.— close to twice 
the 16 oz. of Polaroid's Pronto. In 
addition, the Pronto scores very 
high in ease of handling. 

The Pronto is, of course, the 
camera with which these two Ko- 
daks must be compared. Its price, 
$66, compares with the EK 4's 
$53.50 and the EK 6's $69.50. It 
would be unfair to compare the Ko- 
daks with other, much more costly 
SX-70 cameras— cameras of an un- 
surpassed design elegance, with ex- 
pensive glass lenses and more flexi- 
ble exposure systems. 

Zooming circle 

The Kodaks offer a small one-up 
in focusing for portraits. A "zoom- 
ing circle" in the viewfinder chang- 
es in size as you focus by moving 
a slide at the front of the camera. 
When the circle exactly encloses 
the head of an adult subject, the 
camera is focused. 

Both Kodak and Polaroid offer 
sophisticated automatic exposure 
control. In both, even with flash, a 
silicon photocell reads the light re- 
flected from the subject, to deter- 
mine exposure. 

Both systems offer three-element 
coated plastic lenses. The Pronto 
lens has a continuous aperture 
range, from f/9.4 to f/22, and a 
shutter-speed range from one sec- 
ond to 1/125. Kodak offers just 
two lens openings, f/11 and f/16, 
with a continuous shutter-speed 
range from 1/20 second to 1/300. 

How do they compare? 

Finally, the "bottom line." What 
are the Kodak pictures like? How 
do they compare with Polaroid's? 

Here's one verdict, based on a 
study of hundreds of photographs 
taken by the PS staff: 

• Color realism: Unquestionably, 
Kodak wins here. Grasses are 
grass-green, skies sky-blue (instead 
of navy blue), yellows yellow. Our 
Polaroid pictures tended to be 
tinged with magenta— pleasingly 
sometimes, if not realistically. 

• Picture sharpness: Pronto and 
Kodak pictures were comparable 

Continued 



SUPER POWER FOR 
ANY AM RADIO 

~- New Antenna Assist Turns 
A Tiny Transistor Into A Tiger! 

This amazing antenna assist has pulled in stations up to 1000 miles away! Just set it beside 
your radio (no wires, clips, grounding) and fine-tune Select-A-Tenna's dial to the same 
frequency — "gangbusters"! Terrific for sportsmen, vacationers, shut-ins, radio & electronics 
buffs, Service men & women — anyone who wants to "get" home to a favorite station. Great for 
clearing weak signals in radio depressed areas, off-coast islands, stations in crowded frequencies, 
hard-to-tune stations way up on the dial. Solid state — no tubes to replace. Uses no 
electricity or batteries — works almost forever! Tough, break-resistant plastic case $4 C95 

1 1D 




blends with any decor. 



STOCK NO. 72.095N JUST 



Ppd. 



ULTRA SELECT-A-TENNA (TUNES OVER 1 0OO MILES AWAY) 

Currently in use on Alaska's north slope where radio reception is very difficult. 
Has jack input & jack to which you attach 50 ft . of antenna wire (not included) . 

STOCK NO. 72, 147N ONLY 
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GIANT FREE 
CATALOG! 

NEW. 172 Pages. 
Over 4.500 Un- 
usual Bargains 
for Hobbyists. 
Schools. Industry. 

0JUST CHECK 
COUPON! 
EDMUND 
SCIENTIFIC CO. 
300 E0SC0RP BUILDING 
Barrington, N. J. 08007 
(609) 547-3488 
America's Greatest 
Science • Optics- Hatby Mail 



COMPLETE AND MAIL COUPON NOW 



EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barnngton, N. I. 08007 



□ SEND FREE 

172 PAGE CATALOG "N" 

□ Charge my BankAmericard 

□ Charge my Master Charge 



interbank No.. 
Card No 



Select-ATenna(s) 

No 72,095N@S15 95ea $ 

Ultra Select-A-Tenna(s) 

No. 72.147N@S22.95ea. S. .. 

Service and handling charge $_ 

Enclosed $ check, 

M.O. in amount of $_ 



I 



-1.00 



Expiration Oate 

30-DAY MONEY-BACK GUAR- 
ANTEE. You must be satis- 
fied or return any purchase 



Signature- 
Name 



Please Print 



Address. 



I 

I 

n 30 days (or lull refund. City, State, Zip | 

HELPING TO DEVELOP AMERICA S TECHNOLOGY FOR OVER 30 YEARS. 

Remodeling 
or building? 

Consider Pella 
"Energy-Tight" 
Wood Windows. 

Reduce heating and cooling 
costs, and cut maintenance 
with (1) the natural insulating 
qualities of Pella's wood con- 
struction, (2) an aluminum 
clad exterior in attractive 
colors that needs no painting, 
(3) Double Glass Insulation 
System with full "/je'dead air 
space between the panes that 
out-performs ordinary insu- 
lating glass and costs you 
less per window, (4) sash that 
cranks out a full 90° to the 
center of the frame for easy 
washing of outside glass, (5) 
soft vinyl weatherstripping 
that seals entire perimeter. 





Please send me more information on Pella "Energy-Tight" Wood 
Windows — casement, double-hung and awning — and where they may 
be purchased. (This coupon answered within 24 hours.) 

Name 



Address. 
City 



_State_ 



-ZIP_ 



Telephone 

Mail to: Pella Windows & Doors, Dept. C04G6, 100 Main St., Pella, 



© 1975 Rolscreen Co. 



Iowa 50219 



Also available throughout Canada. 
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Kodak's instant-picture camera 



[Continued] 



here, we thought— or so close that 
steadiness of holding and accu- 
racy of focus were far more impor- 
tant. 

• The finishes: Polaroid prints 
have a glossy finish. Kodak's come 
in a "Satinluxe" finish. I dislike 
"silk" finishes that obscure print 
detail— but here, I think, Kodak 
has achieved something: a pattern 



exposure of his face. A white shirt 
on Dad may cause underexposure, 
while Junior's blue denim jacket 
(if he hasn't bleached it yet) may 
tell the camera to overexpose Ju- 
nior's face. 

Lighten /darken controls on the 
cameras of both systems make pos- 
sible some compensation for such 
problems. Polaroid offers a three- 




with Polaroid's top-of-the-line SX- 
70 cameras? Yes. Due at the end 
of the year is the EK 8, a folding 
instant-picture camera, to be manu- 
factured in Germany. 

And unquestionably, Kodak in- 
tends to compete in other ways. 
Much of Kodak's revenues comes 
from licensing its developments, and 
there is little doubt that other manu- 
facturers will soon be producing 
cameras for Kodak instant-picture 
films. 




THE 

jet s^UMOll CARBURETOR 
um CLEANER 



WWW 

l »STII» ClI* 



that is almost invisible but that 
stubbornly resists fingerprints. 

• The percentages: Both systems, 
we are convinced, are capable of 
yielding excellent pictures. But not 
every time, and not with the same 
consistency, say, of an Instamatic 
camera using color-negative film. 
The primary reason, of course, is 
that there is virtually no exposure 
latitude in an instant-picture sys- 
tem: The exposure must be accurate 
enough to produce a pleasing fin- 
ished print. With a negative, an 
inaccurate exposure can, within 
limits, be compensated for in the 
final print. 

Prints from both Polaroid and 
Kodak systems tend inherently to 
be contrasty— a slight shadow on 
one side of your subject's face will 
be deeper in the picture. It's even 
worse in a contrasty picture-taking 
situation— in bright sunlight, for 
example, with accompanying dark 
shadows. Fill-in flash becomes im- 
portant. 

(The Kodak flash, incidentally, 
is the eight-shot Flipflash, which 
Kodak also uses for its Instamatic 
cameras. Polaroid uses the 10-shot 
Flashbar.) 

The darkness of your subject's 
clothes will have an effect on the 



stop adjustment, Kodak two stops. 

But this, of course, is after you 
have photographed the horse leav- 
ing the barn. At 70 or 75 cents a 
print, plus flash cost, bracketing 
in on correct exposure is expensive. 

Still, with instant-picture photog- 
raphy, you know when you have 
the picture ( you don't risk the trau- 
ma of a blank roll of film coming 
back from the processor ) , and 
there's the great pleasure on spe- 
cial occasions of having it there 
and then. 

And when you do take that fan- 
tastic picture that everyone wants 
copies of, Kodak, like Polaroid, of- 
fers a print copying and enlarge- 
ment service. 

Coming up: more competition 

Does Kodak intend to compete 



One need not weep for Polaroid, 
a huge and enormously profitable 
corporation. Besides its SX-70 sys- 
tem, there is its older pack-film 
system— still going strong side by 
side with SX-70 and now fortified 
by the beautiful new Polacolor 2 
film. And, of course, Polaroid has 
its technical and professional di- 
visions that offer unique services. 

Still, one can sympathize with 
the wounded cry of Dr. Edwin H. 
Land, creator of the Polaroid Land 
cameras: "This is our very soul that 
we are involved in . . . For them, 
it's just another field." 

"Just another field," or not, Ko- 
dak is now in the instant-picture 
battle; and while the competition 
may mean spilled blood, it should 
also mean more and better instant 
pictures. HE 
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You may throw your aspirin away, once you've discovered... 

ACUPRESSURE 

YOU USE YOUR FINGERS. INSTEAD OF NEEDLES. 



You learn to press the right "buttons" on your body. 
And your body' II work miracles: To heal youlTo relieve youl 
To relax youl (To make you feel and even look youngerl) 

It works a lot like Acupuncture. Only it's so simple, 
safe and easy. You learn in minutes what can bring you 
a lifetime of relief. Relief from pains, tension, and dis- 
comforts (from headaches to hemorrhoids). To help you 
feel and look your best for the rest of your life! 

Like aspirin, doctors don't know exactly how it works. 
All they know is that it can achieve miraculous results 
(but unlike aspirin which can have very harmful side 
effects, Acupressure is 100% safe). And now for no 
more than you probably spend in one trip to the drug 
store, you can learn how to do it. With results guaranteed. 
Or your money back. 

If anybody told you that you could get rid of a big 
headache for example simply by massaging a pressure 
point in a special way, you would say they were crazy. 
Yet it really works! And that's only the beginning. 

The human body is the most fabulous machine of all. 
Built into it are wondrous healing mechanisms which man 
has never been able to duplicate in the laboratory. For 
reasons not yet completely understood, Acupressure (in 
a way very similar to its cousin. Acupuncture) seems to 
be a way to "trigger" these miraculous healing mecha- 
nisms; and bring soothing relief as the healing process 
takes over, doing those things for the body which only 
the body can do for itself. 

The new healing method that's thousands of years old. 

For thousands of years Chinese medical experts have 
understood pressure point healing (Acupressure) and 
practiced it with great success. Now at last, the western 
world has recognized this science for the fantastic results 
it has achieved. Today more and more doctors and 
nurses are learning the therapy of pressure points. But 
you don't need a medical education to practice it. Now 
there is an amazing course so simply written and illus- 
trated that anybody can begin mastering Acupressure 
within minutes. 

No drugs. No special equipment. Acupressure is com- 
pletely safe. You can perform it anytime you wish. With- 
out drugs and without special equipment of any kind. All 
you need is a little knowledge and a couple of fingers. 
And soon, you may be enjoying a whole new life of health 
and vigor you wouldn't have dreamed possible! 

Even when you're not in pain. Even when you're not 
in pain, it can be a great help to relieve tension and 
simply to relax. To put your whole body at ease (even 
get you to sleep without pills). More effective ... and of 
course more convenient than a backrub because you 
don't need anybody but yourself. 

Acupressure is proven effective in achieving a dynamic 
sex life. Many women have found it can correct irregular 
menstruation, control the unpleasant aspects of meno- 
pause, overcome frigidity, even work wonders in bust 
development. Many men have found it can correct impo- 

Thc Kimball-Nastri Group. Ltd. 595 Madison Ave, N.Y. 10022 
Copyright 1975 



tence, and generally improve sexual performance many 
times over. 



GIVE YOUR FACE AN ACUPRESSURE 
TREATMENT EVERY MORNING. IT COULD 
DO A LOT MORE FOR YOUR LOOKS THAN 
ALL THE EXPENSIVE COSMETICS AND 
FACIALS PUT TOGETHER! Push the right 
buttons and your body releases power-hormones 
that help keep skin soft and smooth, and revitalize 
tissue to keep the flesh firm and young feeling; 
without the sagging and puffiness that are always 
associated with aging. When it comes to looking 
and feeling great, no drug or cosmetic yet invented 
can compete with the "magic" of your own body 
chemistry once you've learned to activate it! 



Don't confuse Acupressure with ordinary massage 
methods. Acupressure is a serious help in healing. Here 
are some of the many conditions where Acupressure may 
prove a real God-send to you: 

. Arthritis, Backaches, Headaches (even migraine), Sinus, 
Hayfever, Asthma, Bronchitis, Coughs, Colds, Anemia, 
Eye Trouble, Sexual Fatigue, Frigidity, Childbirth, Con- 
stipation, Morning Sickness, Menopause, Menstrual 
Cramps, Heart Trouble, Hemorrhoids, Gallbladder, 
Gastro-Intestinal and Abdominal Problems, Infections, 
Insomnia, Rheumatism, Neuritis, Neuralgia, Sciatica, 
Lumbago, Joint Pains, Varicose Veins and Leg Cramps, 
Fatigue, Depression, Diarrhea, Hiccups, Ear Problems, 
Bladder Troubles, Prostate Problems, Diabetes, Blood 
Pressure, Nervousness. 

TO MATCH THE MIRACLE OF ACUPRESSURE, 
WE OFFER AN INCREDIBLE GUARANTEE 

We'll mail you the complete illustrated Acupressure 
course at absolutely no risk to you. (In words and pic- 
tures, it's so beautifully simple even a child could under- 
stand it). Give it a fair 30 day trial. Then if you're not 
convinced that Acupressure is the most fantastic method 
of pain relief, healing (and just plain tension-relaxing) 
you've ever experienced, we'll refund every penny. You 
can't be any fairer than that. 



CALL THIS TOLL FREE NUMBER (24 Hrs. A DAY) 

800-257-0300 

(New Jersey residents call: 800-462-20001 
OR SAVE C.O.D. CHARGES AND MAIL THIS COUPON TODAY: 

INSIDERS' MAILBOX, INC. Dept. C-07-PS 
595 Madison Avenue, 29th Floor Tower Suite 
New York, N.Y. 10022 

Please rush me my illustrated Acupressure course for $8.00. 
Please add .55( postage and handling. Enclose cash, check or 
money order. Payable to Insiders' Mailbox, Inc. It makes a 
fabulous gift. 

I understand that at the end of 30 days, if I don't feel the 
healing, relieving and relaxing miracle of Acupressure, I can 
return the course and get every penny back. 



i 



NAME 



ADDRESS 



CITY 



STATE 



ZIP 



New York State residents please add applicable sales tax. 



The 23 Channel CB Radio... 




complete! 



This beautifully-appointed, portable multi-band has become an 
overnight success as the newest, most popular radio we've seen 
in years It's got everything needed to provide you a total listening 
package - outstanding AM/FM. plus the behind-the-scenes action 
of aircraft traffic, police calls, and professional weather reports 
Besides these YOU CAN PICK UP THE SOUND TRACKS OF ALL 
YOUR LOCAL T V STATIONS, in case you wish to listen to a 
sporting event, soap opera, or other favorite show 

Last but not least, you can be part of America s current phe- 
nomena -the exciting world ol CBI Hear all the chatter between 
cross-country truckers as well as local travellers. Listen for 
"Smokey" reports, indicating upcoming radar traps, road haz- 
ards, etc The convenient flip-up code board instantly interprets 
for you CB and Police codes -such as a 10-35 (major crime alert) 
or a 10-42 (accident location). 

This quality communications instrument will fascinate and 
impress all who see or hear it. 



That Also Gives You 
AM, FM, TV 1 , TV 2, Aircraft, 
Police, & Weather Bands 

The Most Exciting Radio 
You've Ever Owned! 

• 23 Channel CD Receiver • AM • FM • TV 1 6 
TV 2 • Aircraft Traffic Bond • 2 Police Bands 

• Weather Bond • Bulft In Ferrire antenna with 
twin telescoping 'swivel exrernol onrennos • 
Portable - AC/DC • Push- Burton Channel 
Selector • Slide Volume b Tone Controls • Dial 
Light • AFC Switch • Fine Tuning Controls • 
Earphone & Headphone Jocks • Flip-up 
Hinged Code Ooard listing 45 different CD 
and Police " 1 0" Codes • Squelch Control 

• Power Switch • Rodio/PA Switch • Telescopic 
long-Range Antenno • Duilt-in Handle • Solid- 
State Circuitry • Manufacturer's Guarantee 

• Includes 6(D) batteries and earphone • 
Block with chrome trim • UL approved 



Listen To One For 2 Weeks - No Obligation 

Please send CB Mulliband Radio(s) 

@ S79 95 (plus S3 50 shipping and insurance) each II not 
completely satislied I can return it lor an immediate refund 

□ Check or Money Order Enclosed 

□ Charge My Credit Card Checked Below 

□ American Exgress Q BankAmerord Q Carte 

□ Diners Club □ Master Charge Blanche 
Credit Card # 



Master Charge Bank #_ 

Name 

Address 

City 



. Exp Date- 



. State- 



-Zip- 



Signature- 



- S«nd Coupon To M . , 

Contemporary marketing, Inc. 

790 Maple Lane, Bensenville, III. 601 06 
Call Toll Free 800-323 2408 III. call 312 595 0461 
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A LITTLE LESS THAN 

A MEAL. 
A LITTLE MORE THAN 

A SNACK. 



When you work hard all day, you can 
really work up an appetite. 

And the last thing you want, when 
you re that hungry, is some sissy snd 
you'll hardly know you ate. 

You can't very well carry a meal in 
your pocket, of course. But you can 
carry Slim Jim® The all-meat snack 

Your grocer has it in mild, spicy, 
pizza bacon, and salami. And it's 
easy to take along, wherever you are 

Try it for work breaks, indoors 
or out. Or tuck a few into your 
lunchbox, to add a little spice. 

Slim Jim. It's for any time 
you're hungry, anywhere. 

When you've eaten one. you'll 
know you've had something 



to eat. 



slimjim 
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Shower-cabana 

[Continued from page 85] 

es on the upper section must be in 
exact vertical alignment. 

The simplest way to make the 
half-lap joints is with a series of 
kerfs cut to a depth equal to half 
the thickness of the 2-by-4's. Be 
sure to make these cuts at the re- 
quired angle. Clear out waste with 
a chisel and assemble the H with 
galvanized nails. 

Place this assembly onto the deck 
so it rests on the flanges. When in 
alignment, strike a blow with a 
rubber mallet over each flange loca- 
tion. This will leave an imprint on 
the lower face of the roof assembly 
indicating where to locate the up- 
per flanges. 

The holes in the rafters are dec- 
orative, to give the roof framing a 
lighter look. Those up to 3" diame- 
ter can be bored with an expansion 
bit. Cut out the larger ones with 
a saber saw. 

PVC framing 

Although PVC pipe is strong, 
you'll have to insert closet poles in 
the two front supports. This per- 
mits drawing up the through bolts 
(when attaching the hoops) with- 
out deflecting the pipe ends out of 
round. Full-length plugs are also 
necessary to provide purchase for 
the door-frame screws. Use lVs" 
poles and wrap some tape around 
the short plugs to hold them in 
place if the fit isn't snug. 

Most adapters for PVC have a 
shoulder at 1" depth, in which case 
the framing pipes should be cut 
to 74 inches in length. This leaves 
exactly six feet of pipe exposed 
after it's seated in the adapters. 
The hoops, when resting against 
the rims of the adapters, should be 
spaced six feet apart, outside to 
outside. 

Place the hoops between the ver- 
tical pipes and bore through holes 
for V 4 " round-head bolts. If you 
rub some soap on the outside ends 
of the pipes they'll come apart 
readily. This should be done par- 
ticularly on the upper ends be- 
cause the roof assembly will have 
to be removed (after side panels 
are secured) for installing the roof 
panels. The pipe ends need not 
be cemented into the adapters. 
Adjust pipe length if necessary. 

You'll need seven 6' lengths of 
Filon Stripe panels for the walls 
and door. Minimize waste by ob- 
taining three 12-foot lengths and 
one 8-footer. See "How to Work 
with FRP Panels" [PS, June] for 
cutting tips. 

Copyrighted material 
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Putting it all together 

Attach the two front panels first, 
using a few small C-clamps to hold 
them in place while holes for the 
screws are drilled to coincide with 
the holes in the hoops. 

You can't see through the col- 
ored stripe section very well unless 
you resort to a simple trick: Have 
a helper hold a flashlight against 
the hole on the outside. Use a y 4 " 
bit and drill a screw clearance hole 
through the panel and wood, but 
don't penetrate the aluminum. Oth- 
erwise, the self-tappers won't grab. 

This lighting trick saves a step. 
The alternative would be to drill 
from the outside of the hoop with 
a 3/16" bit, then redrill from the 
inside with the larger-clearance 
hole bit. Note that oversize clear- 
ance holes will be necessary in the 
panels at those junctures where the 
nuts and bolts that secure the hoops 
protrude. 

Install the second pair of panels 
with a one-rib overlap, and the 
same with the last two panels. 
The Filon screws are long and pro- 
ject a half inch on the outside of 
the hoop, but they don't detract 
from appearance. Don't cut off the 
ends or you'll have rust problems. 

A 3/16"-by-V 2 " bolt with nut 
and metal /neoprene washers on 
both sides is used halfway up each 
panel where it overlaps another to 
close the joint. A short length of 
dowel, V2"-by- 3 /j", with a hole bored 
through the center, is used as a 
standoff support at midpoint where 
the two front panels adjoin the 
PVC. Wood screws are used here. 
Note that neoprene-surface wash- 
ers must always be used against a 
panel surface. They're available as 
accessories. 
Raising the roof 

Filon horizontal redwood strips 
shaped to conform to the corruga- 
tions of the Clearlite panels are 
nailed on top of each of the five 
rafters. The best way to align them 
accurately is to lay them on the 
beams, then place the panel over 
them and shift each strip as re- 
quired until they line up. 

The roof consists of two pieces 
of Clearlite cut from a 5iy 4 "-by- 
10' panel. This results in a 12-cor- 
rugation overlap. If 26" -wide pan- 
els are available to you, you can 
use three lengths with a one-cor- 
rugation overlap. 

Special aluminum nails with 
built-in neoprene washers are used 

Continued 



Satisfaction guaranteed 
or your mechanic back. 



TUNE-UPS 



As the world's largest maker of 
do-it-yourself test and tune equip- 
ment, we know how much money 
you could save by doing your own 
tune-ups. We also know you may 
be squeamish about trying; you're 
worried. 

We understand. When people 
throw around terms like "points," 
"plugs," "compression," and 
"timing," a tune-up can sound 
just a bit less complex than 
brain surgery. 

Actually, though, 
it's a routine affair. If 
you can read, you can 
tune your own car. 
And save big money 
in the process. 
To show you how, we've written 
a booklet, "Tune-Ups." If you're 
an amateur mechanic or have 
rarely looked under the hood, 
"Tune-Ups" will take you, step 
by step, through a first-rate 
tune-up of your car. 

No miracles, mind you. You'll 
get your hands dirty; and you'll 
make some mistakes on your first 
tune-up. But your car will survive, 




and you'll soon be zipping through 
tune-ups in little more than an 
hour. You will also have the 
satisfaction that comes from doing 
the job yourself. 

"Tune-Ups" is available, at a 
very small charge, from your local 
RAC retailer. He can also supply 
you with all the RAC test and 
tune-up equipment you'll need tor 
a lifetime of tune-ups— for less than 
you probably pay your mechanic 
tor one tune-up. For the price of 
two or three tune-ups, he can 
supply you with a more sophisti- 
cated RAC tune-up kit that will put 
you in a class with the "Pros." 

We know you can tune your car 
as well as your mechanic does; 
and possibly better, because 
nobody cares about your car as 
much as you do. But should you 
try your own tune-ups and dis- 
agree, we guarantee one thing — 
and with the price of tune-ups 
these days, your mechanic will be 
happy to take your money again. 




. Rite Autotronics Corp., 3485 S. La Cienega Blvd., Los Angeles, Ca. 90016 
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RICHARD PETTY says: 

"Want to really 
learn howto 
repaircars? 
Checkout NRI 
home training" 




/ Richard Petty, America's 
Winninrat Stock Car Driver 
and NIU Automotive Consultant 



"NRI provides the most 
up-to-date complete courses 
in Auto Mechanics I've ever seen, i Know 

good mechanic, and the opportunities out there for 
why I'm glad to see home training like the two NRI 
training for a very few bucks. 



You gel all 
this equipment 
and more with 
the NRI Master 
Automotive 
Technician's 
Course . . . 
Including NRI's 
exclusive 
Achievement Kit, 
and 70 profusely 
Illustrated 
"bite-size" 
lesson texts. 



the importance of a 
trained men. That's 
courses. It's a lot of 



Save Gas... Save on Repair Bills, nri's Tune-Up Course will 

teach any homeowner all he needs to know, quickly, with hands-on experi- 
ence. The course includes 8 important service items, including a Dwell 
Tachometer, Volt Amp Tester, and Tune-Up Tool Kit. 

Become a Professional Mechanic, nri's Master Automotive 

Technician Course gives you the essential training and diagnostic equip- 
ment to be a real pro. You get 10 pieces of auto service equipment, including 
a Dwell Tachometer, AC Power Timing Light, Volt-Amp Tester, Ignition- 
Analyzer Scope and a complete set of tools. 

Train with the Leaders— NRI & McGraw-Hill. No other school 

has NRI's experience in home training, or McGraw-Hill's background in 
continuing education. Mail the coupon and check what they have to offer." 
NRI AUTOMOTIVE DIVISION, 3939 Wisconsin Ave., 
Washington, D.C. 20016 




m 



RUSH FOR FREE CATALOG 
NO SALESMAN WILL CALL. 



nri schools 947-076 

McGraw-Hill Continuing Education Centef 
3939 Wisconsin Avenue. 
Woshinglon. DC 20016 

Check below for your free Automotive Catalog. Or select one of 
the other courses instead. 



Automotive Qj 
Servicing 




□ 



AUTOMOTIVE 

MECHANICS 

COURSES 



□ 



TV/ Audio, Communications, 
and Computer 
Electronics Courses 



□ 



Name 



Air Conditioning, 
Refrigeration, and 
Heating Courses 

Age 



Address 



(Please Print) 



City 



State 



Zip 



□ 



APPROVED FOR CAREER STUDY UNDER Gl BILL. 

Check lor details. ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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[Continued] 

to attach the roof panels. You can 
use the nails as is, but in areas 
subject to high winds it is advis- 
able to make a substitution: Re- 
move the somewhat small neoprene 
washer and insert one of the larger 
accessory washers in its place. 

Note when you buy the Clearlite 
panel that it has a label. Do not re- 
move this label until the panel is 
installed. The label indicates the 
weather side of the panel. When the 
panel is cut, be sure to mark the 
weather side on the cut-off piece. 

The door is assembled as shown 
in the drawing and photographs. 
The wood parts of the door (as 
well as the roof framing) can be 
painted if desired ( we matched one 
of our Filon stripes), but the deck 
and bench are left as they are. 

Add the plumbing 

See photos for details on install- 
ing the mixing faucet on a wood 
support. You tap into your home's 
water supply and run V2" CPVC 
pipe to the shower as shown in 
"Extend Your Plumbing with Plas- 
tic Pipe," PS, May '73. You'll 
want to include a stop and waste 
valve for draining the lines for 
winter. For the dry well, dig a hole 
three feet in diameter, about four 
feet deep, where the shower will be 
located. Fill the hole with crushed 
rock. The top few inches can be 
firmly tamped gravel. IE 



Materials list 

Wolmanized lumber 
1 pc. 1" x 6" x 8' 
10 pes. 2" x 4" x 12' 

4 pes. 2" x 6" x 12' 
Filon panels and accessories 

7 pes. 6' Filon Stripes 

1 pc. 51 3 /." x 10' Clearlite panel 

8 pes. 6' Carousel redwood closure 
strips (ribbed) 

5 pes. 6' Horizontal redwood strips 

(corrugated) 
1 box hex head self-capping screws 
(Filon) 

1 box weatherproof nails (Filon) 
Misc. lumber 

3 pes. 1 Vi" x 6' closet pole 

4 pes. 1" x 2" x 6' (redwood or 

Wolmanized) 

2 pes. Vj" x V,." x 26" (redwood or 

Wolmanized) 
2 pes. Vi" x %* x 14" (redwood or 
Wolmanized 

2 pes. 1 Vj" x 3 / t " x 6' (redwood. 
Wolmanized, or hardwood) 

Aluminum 

6 pes. Vi" x 1" x 6' aluminum bar stock 

3 pes. 1 /16" x 1" x 1" aluminum angle 
Frame accessories 

12 pes. 1" galvanized flanges 

12 pes. 1" PVC adapters 

6 pes. 1" x 74" PVC pipe 
Miscellaneous 

2 2" brass butt hinges 

1 Vi" and 3" hot-dipped galvanized nails 

Rivets, screws, bolts, nuts, washers 
(nonrusting) 
Plumbing 

Water-mixing faucet 

Shower head 

Soap dish 

Shower curtain and rod 

CPVC Vj" pipe and fittings as required 

CPVC primer and solvent 

Copyrighted mat 




loat ladder 

)ugs the hull 

Mever's the word for the new 
lull-hugger marine ladder. Foam- 
il led aluminum links pivot on hol- 
aw aluminum rungs, permitting 
he ladder to fold compactly for 
torage or, when open, hug the hull 
/hile affording a safe standoff for 
he feet of the climber. The links, 
f course, offer handholds. Vinyl 
trips around them protect the hull 
gainst marring. 

The lightweight ladder floats 
nd, says the maker (Sea-Link, 
DC, 225 N. Sunnybank, St. Joseph, 
rlich. 49085), will even support 

swimmer in an emergency. 

The six-step (five-link, 6V 2 -\b.) 
lodel shown sells for $79.95; the 
our-step (three-link, four lb.) mod- 

for $54.95.-£. H. Ortner 
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Fix your toilet for the 
last time. 




Forget about old-style rods and 
float balls that sense water level from 
the top of your tank. Instead, the 
Exelon fill valve, with its exclusive 
diaphragm-powered valve senses 
water pressure from the bottom of 
the tank. 

Results: smooth, quiet, efficient 
flow of water into the tank, with 
positive shut-off; no annoying on-off 
cycling. Exelon Toilet Tank Repair Kit 
fits all toilet tanks; installs in minutes 
with no special tools, sealants or 
putty. Includes fill valve, flush valve 
—everything needed to fix your toilet 
for the last time. 

iTo receive your complete Exelon Toilet Tank 
| Repair Kit. send S5.99 plus 50c postage and | 
I handling to: | 



| Progressive Hardware | 
| P.O. Box 874. Garden Grove. Calif. 92642 | 

| California residents add 6% (36c ) sales tax. | 

I I 

| Name | 

I I 

| Address | 

I 



City. 



, State. 



.Zip. 



| Pr<«rr»ivr Haidoarr. 2464* Shadnwfm. El Turn. Calif. VM.W I 




FREE BLUEPRINTS and TRIAL LESSON 

— for your greater success in Building 

Beginners, craftsmen, even foremen 
and superintendents, have sent for 
these free blueprints and trial lesson 
in Plan Reading as a means of trying 
out Chicago Tech's home-study 
Builders training. Learn how you can 
master Plan Reading — Estimating — 
and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below today — see 
how you, too can prepare for a better 
job — higher income, or start your own 
contracting business. 

CHICAGO TECHNICAL COLLEGE/School for Builders 
2000 S. Michigan Avenue. Chicago. III. 60616 



CHICAGO TECHNICAL COLLEGE J(? ter , ans 
Dept. PS-76, 2000 S. Michigan Ave.. Check _ 
Chicago. III. 60616 Here I_J 

Please mail me a Free Trial lesson, Blueprints 
and Builders Catalog. I understand there is no 
obligation — no salesman will call. 



-AGE- 



ADDRESS- 
CITY 



-STATE- 



-ZIP_ 





"t have already 
master keyed my 
Elks Lodge and 
38 apartments . . . 
so you see my 
locksmith course 
is practically 
paid for." 
Adelindo Orsi, Jr. 
Azusa, Calif. 




KEY MACHINE 
locks, picks, 
tools supplild 
with course 



You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 

You'll enjoy your work a* a Locksmith 
because it is more fascinating than u 
hobby — and highly paid besides! You'll 
go on enjoying the fascinating work, 
year after year, in good times or bad 
because you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
more could you ask! 

Train it Home - Earn Extra S5S5 Ri|it Amy! 
All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locks mi thing 
jobs. All keys, locks, parts, picks, special 
tools and equipment come with the 
course at no extra charge. Licensed 
experts guide you to success. 

Illustrated Book. Sample Lesson Paces FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 

LOCKSMITHING INSTITUTE 
Dtv. Technical Home Study Schools 
Dept. 1111-076 Little Falls, N. J. 07424 



LOCKSMITHING INSTITUTE, Dept. 1111-076 

Diw. Technical Home Study Schools 

Little Falls, New Jersey 07424 Est. 1948 

Please send FREE illustrated Book — "Your Big Oppor- 
tunities in Locksmithing," complete Equipment folder 
and sample lesson pages — FREE of all obligation — 
(no salesman will call). 



Name 

Address.. 



(Please Print) 



City/State/Zip I 

□ Check here if Eligible for Veteran Training — -J 



"You advertise 
your VISE-GRIP® 
locking pliers as 
the world's most 
useful hand tool. 
You are making a 
believer out of me." 




Howard Nelson 
Iowa Falls, Iowa 



i6 Last week I was 20 miles 
from home in the middle of the 
night, and the hydraulic brakes 
went out on my car. The brake 
line to the back wheels had a 
leak in it. 

"VISE-GRIP to the rescue. I 
broke the line, doubled it over 
and pinched it shut with my 
VISE-GRIP tool. Then I wired 
everything to the frame of the 
car and had good brakes in the 
front wheels to drive home 
safely. 

"I'm going to always be sure of 
having a VISE-GRIP locking 
pliers in my car." 




VISE-GRIP tools are the 
most versatile hand tool 
you'll ever own. 

Get several for the work- 
shop, car, boat, garage, 
kitchen. Available at lead- 
ing hardware, auto, discount 
and department stores. 




VISE-GRIP 

VISE-GRIP is a trademark of Petersen Mlg. Co., Inc. 
OeWitt. Nebraska 68341 
'Copyright 1976, Petersen Mfg Co . Inc. 



Floating dock: 

frame your own deck 
around molded floats 




Home-built wood deck, six by 20 feet, 
rests on a half-dozen factory-molded 

You build a simple deck of pressure- 
treated lumber (sketch below) and 
fit molded-plastic floats into its 
pockets. With four floats the dock 
supports about 1700 lb.; with six 
floats it handles over 2500. 

Robert C. Cox of Hemisphere Ma- 
rine, Ft. Lauderdale, Fla., who de- 
signed the six-by-20-ft. dock shown 
here, first built one four-by-18. But 
the narrower unit— with its two-by- 
four-ft. floats set crosswise instead 



plastic floats filled with foam. You use 
one section alone or link several. 

of lengthwise— felt unstable, Cox 
reports. But several four-foot-wide 
floats linked together would make 
a steady dock, he says. 

Ask your lumber dealer for pres- 
sure-treated lumber; Cox recom 
mends No. 1 yellow pine treated to 
a retention of 0.40. All deck fasten- 
ers should, of course, be galvanized 

Made by U.S. Steel Chemicals, 
the seamless Poly Floats are mold- 
ed of high-density polyethylene anc 



2x8x5 ll 1 * JOIST 
4 x 4 x 7'/4 BLOCK (24) 
3 x 8 x 5'llVi" HEADER (2) 




VINYL FENDER (OPT.) 
2 x 6 PLANKS 'At" APART (13) 
3 x 8 x 20 STRINGER (2) 
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filled with closed-cell polystyrene 
foam. The hard shell is said to be 
highly resistant to punctures and 
impervious to gasoline, oil, common 
chemicals, salt water, and extreme 
temperatures. There are no metal 
parts to rust; also plastic won't con- 
duct electrolytic currents, and is re- 
sistant to marine growth such as 
barnacles. 

A distribution system is being set 
up for Poly Floats, which list at $98 
each. For the nearest retail source, 
write U.S.S. Chemicals, 500 Roeske 
Ave., Michigan City, Ind. 46360. 

This dock has an eye on each 
end for towing, four cleats for boat 
lines. You can add a fender molding 
around the edge, and even a partial 
railing.— Erik H. Arctander 




Rust-free corner joint: %-in. galvan- 
ized carriage bolts in four-by-four blocks. 




Poly Floats fit snugly — bolting's option- 
al. A float weighs 36 lb., supports 700. 




Diagonal planking offers handsome al- 
ternative; more waste in trimming. 




He needs you to teach him good health habits now 
to reduce his risk of heart attack and stroke later in life. 

Your Heart Association advises : 

Serve him foods low in saturated fats 
and cholesterol. 

Teach him not to begin smoking cigarettes. 

Help him maintain normal body weight and 
exercise regularly. 

Make regular medical check-ups a family routine. 



Gire Heart Fundff) 

American Heart Association \|< 
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SAVE BY DOING YOUR OWN - make money cus- 
tomizing for others. Learn how professionals 
create wild designs . . . flames, murals, etc. Plus. 
how to install portholes, scoops, techniques of 
1 interior carpeting, upholstery, etc. Tools in- 
1 VftDCCtt KIT" eluded. Hush name, address, zip, state ajre. 

| MgBjjgj - NoiiKimfflvWuV. "Ci'itn Through Hom«. Study" 

CUSTOMIZING CENTER 4401 Birch St . Dept PC066, Newport Beach, CA 92663 



College 
degrees 
by mail 



It is honestly possible to earn a 
legitimate, accredited bachelors, 
masters, or doctorate from well- 
known universities without taking 
any traditional courses whatsoev- 
er, often at surprisingly low cost. 
Free details from Dr. John Bear, 
164 Highway One, Littleriver, 
California 95456. 



SCOVER TREASURE! 



Delect <S—p*< locating gold, jilver. ringi. coins 
with a worldfjmout White s metal detector 1 . 

Free Literature/-^ 

PB6G, lltl PlfASfltrl VAlIfT KM 
SWffI HOME. ORE 37386 




THE SCOTT ENGRAVER 

Your spare time 
money-maker 

Scott's SM300K turns 10? worth of plastic 
laminate into a product you can sell for 
75^ to $1.00. Every business is a 
prospect. Make name plates, signs, 
plaques and more ... in just minutes, 
using just one hand. A complete, 
ready-to-operate engraving shop to help 
you make big money in your spare time! 
To find out more, send for free 
catalog, today. 

Dept. 07502 

SCOTT MACHINE 
DEVELOPMENT CORP. 

P. O. Box 217 
Walton, New York 13856 

Scott tills every engraving need — 
from stock to fonts. 




Inflatable "Comfy Cushion" 

A Velvety "Cushion Of Air" You Carry InYour Pocket 

Sit Comfortably Anywhere! 




just 

(Save $1 - Extra Cushions @ only s 3la !) 
The "Comfy" Secret-Patented Air Coils 

No more "bleacher-fatigue at sporting events, races, 
parades, or rock concerts. Auto,'' air travelers and 
truckers can now ride in comfort on long trips, Enjoy 
Picnics. Boating. Camping. Sunbathing. Catnaps, Base- 
ball and Football games, etc.. in pleasant luxury, with- 
out the usual aching back, numb tailbone. or sore seat. 
Here is a new, unbelievably comfortable velvet -tufted, 
inflatable seat cushion (or pillow) that answers a long- 
time need (as anyone who has sat through a ball game, 
ballet or long car ride can certainly agree). It is ideal for 
anyone — from small children napping, to adults of all 
ages who are tired of aches and discomfort from sitting 
or riding for an extended period. Not just a simple bag 
of air," the new Comfy Cushion features 5 patented, 
scientifically designed air coils, serving the same pur- 
pose as mattress springs. The "Cushion"' cradles and 
evenly supports your body— in delightful maximum 
comfort for hours at a time. "Comfy Cushion" deflates 
instantly to a compact 4" x 5 " x 1 and inflates by a 
mouth valve in less than a minute to a luxurious, plush 
12" x 14" x 2". Only s 4.95 08.90 for 2). Get your wife or 
girl friend to join in your interests without sitting some- 
where in discomfort 1 YEAR GUARANTEE. 




Porket Pur $r> Size Truvohrui fir Nappmti 

Your Satisfaction Is 100% Guaranteed! 

YES! Pleas*- HUSH me the amazing new Comty Cushion' 
so 1 can sit comfortably tor hours - anywhere? Cost is only 
$4 95 (plus 75< shipping and handling! each. If not 100% 
satisfied I can return within 10 days tor a courteous 
refund. Check or Money Order is enclosed 
Z) SAVE! I ll also lake additional "Comfy Cushions" 

Sonly $3.95 (plus 7S« shipping) each. Check or Money 
rder is enclosed. 

D Also send pocket pillowis! @ SI 99 (plus 50* ship 

ping i ea. Payment enclosed. Ill residents add 5% Tax 

Address 

City 



_State_ 



_Zip_ 



J.B. Richards Co. 

SOH S. Vermont St.. I vim in. 111. HOO«7 



PS 
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PERSONAL-USE REPORT 

Sealer coat 

makes rough surfaces 
cleanable 

The day after I coated my rough- 
sawn paneling— and other surfaces 
around doorknobs and light switch- 
es-with Flexi-Wall's Anti-G Coat- 
ing #400, I made a second pass 
at them. This time I smeared these 
areas with black grease and 
Carolina red clay. Then I came 
around with a solution of liquid 
cleaner and warm water and 
whisked the stains away. 

The G in Anti-G Coating stands 
for graffiti. This water-based acryl- 
ic emulsion is recommended for 
brick, concrete block, finished or 
painted wood, metal, vinyl, and 
nearly any other surface. I found 
that it did well on all surfaces ex- 
cept those with very high gloss. It 
dries to a clear, low gloss. 

Application is simple. Directions 
call for rolling or spraying. Brush- 
ing works equally well. Two coats 
are needed for very rough surfaces 
like the unplaned cypress shown. 
The second coat can be applied 30 
minutes after the first. 

For cleaning, a heavy-duty liquid 
cleanser may suffice. For stubborn 
stains, try a 50-50 mixture of am- 
monia and detergent. If the job re- 
quires a solvent, mix half ammonia 
water with half ethyl alcohol, but 
this also removes some sealer. 

Anti-G Coating is labeled non- 
hazardous, nonflammable, and non 
toxic. One gallon covers 500-900 
square feet. Cost: $12.95 plus 
shipping; from Flexi-Wall Systems, 
P.O. Box 477, Liberty, S.C. 29657 
—Evan Powell 

Copyrighted material 



earn For The 
irst Time: 
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, -< V STEAL w. Just Released! 



/AND PAY NO 
NCOME TAXES 

ave you ever wondered how people 
icome and stay wealthy? 
sople become wealthy because they 
ive learned how to benefit from the 
gal system we live under. They have 
so mastered the secrets of offsetting 
eir salaried or business incomes— 
gaily! They have discovered the tech- 
ques of converting taxable income into 
tn-taxable income the 100% legal way. 
you would also like to beat the system 
id have it work for you instead of being 
slave to it, then keep reading because 
iu will be shown HOW TO LEGALLY 
rEAL YOURSELF RICH AND PAY NO 
COME TAXES WITHOUT GOING TO 
ML by CASHING IN ON YOUR LEGAL 
GHTS. 

>u may not realize it but you have an 
(tapped source of wealth right under 
tur nose. 

d you know that you work 4 months out 
the year for the government, just to 
ly local, state, and federal taxes? 
ave you ever asked yourself WHY the 
ry wealthy and big-salaried executives 
et away" with paying little or no 
come taxes while you have to pay a 
uch larger portion of your income? 
d you know that it's impossible for any- 
le to become wealthy without having a 
jar-cut understanding of how the legal 
stem we live under works or how to tip 
e scales of justice in your favor while 
lancially benefiting from it? 
is a fact that many millionaires do not 
y a cent in Federal taxes because they 
ve mastered the tax loopholes that are 
known to most wage earners and 
lall businessmen. 

tting the system work for them, 
stead of working for the system, is how 
ople become and stay rich, while the 
« burden stays on you. And believe it or 
t, the tax laws allow it. Now it's 
ssible for you to tap into this large 
nual reservoir of taxed earnings that 
u were previously forced to give up. 
iw you can benefit from the mighty 
ces known as the legal system. Now, 
ndreds, even thousands of tax dollars 
n flow to you instead of Uncle Sam. 
u will leam the loopholes that are in 
) tax laws and regular laws and you'll 
irn to take advantage of them. Now for 
} first time the secrets that the rich 
ve been using so successfully for years 
evade income taxes, are revealed-also 
)W THEY LEGALLY STEAL THEM- 
LVES RICH by CASHING IN ON THEIR 
GAL RIGHTS. That's how they pre- 
rve their capital for further invest- 
tnts! Now so can you, by imitating 
im. 




LEARN HOW TO CASH IN ON YOUR LEGAL RIGHTS 

By an Attorney at Law 
and a Tax Accountant 

You will learn among other things: 
How to completely avoid paying income taxes at all 
on your business income. 

How to protect your business as well as yourself 
from malicious and unlawful tactics. 
How to transfer earnings from one family pocket into 
another and save many hundreds of dollars in taxes 
each and every year. 

How to arrange working with a lawyer and pay him 
only after he is successful in winning your case. 
How to turn your savings account into a tax shelter 
Almost 200 names and addresses of U.S. Founda- 
tions listed state by state and alphabetically. 
A code on each Foundation listing to help you 
identify the ideal Foundations able to grant cash 
to you. 

How to control up to one million dollars per year 
for life. 

Pay off your loans without money. 
Receive 100% return on your investments. 
Earn 21 % guaranteed dividends. 
How to get a guaranteed income for life. 
How to convert higher yielding taxed bonds into 
tax-free bonds. 

How to profit when large corporations make mistakes. 
How to avoid paying taxes on earnings Irom your 
stock investment. 

How to protect yourself from libel and slander. 
How to avoid paying taxes on the interest earned on 



your regular or timed savings account. 
How to construct vour own contract so it is legal and = 
binding. How and when oral contract is binding. 



How to make home improvements, repairs, depre- 
ciate your home, go on vacations, dine out, etc and 
write them off as tax deductions. 
Tax shelter of the Cayman Islands. 
Where to get 22.8% interest on vour time deposits 
How to save $32,000 on a $41 ,000 home. 
How to 'take-over' a going business without a dime. 
How to earn a lifetime of royalties. 
How to profit from todays economic crisis. 
Four ways real estate can make you rich. 
Three amazing businesses you can start at home. 
Have money mailed to you daily. 
Build a multi-million dollar apartment free 
How you can form your own tax-free church or 
charity organization with you as president. 
How to legally guarantee you will not get fired or 
layed off. 

How to get a 10% tax-free return on your investment 
with virtually no risk on your invested capital. 
How you can qualify as a lawyer and save the cost of 
an outside attorney. 

How to contribute to your retirement and get a tax 

deduction on your current income. 

How to collect from invasion of privacy. 

You will learn the seven steps necessary to pay no 

income taxes or the least amount possible. 

You will learn that it is written in black and white in 

the internal revenue manual No. 9900 that avoidance 

of taxes is legal. 

You will learn exactly how the I R S. discovers 
unreported income. 

You will learn how to save your drivers license should 
the need arise. 

You will learn the 35 questions used by the I R S to 
trip you up. 

How to avoid payinga parking ticket 

You will learn of the 25 personal tax deductions most 

frequently audited. 



WITHOUT v& 
GOING TO JAIL 

How to prepare a typical, successful presentation to 
Foundations to get grants from one thousand to one 
million dollars tax-free. 

How you as an individual can tap Foundation cash. 
How to get access to the "Foundation Center Data 
Bank" to get up-to-date information on all Founda- 
tion Philanthropy 

Simple summary of Foundation Grant Policies. 
How to protect yourself and your business from a 
negligence suit. 

How to colled for "punitive damages" where the law 
does not favor the rich. 

How to protect your business from a competitor who 
maliciously interferes with economic relations. Also 
how to protect your business from malicious 
prosecution 

How you can gain compensation for the misfortune 
of an accident, a criminal assault or injury to your 
reputation, in dollars and cents. 
Real estate as a money-making tax shelter. 
You will learn of little-known tax deductions and 
much, much, more to finally get the system working 
for you. 

There are many other little-known, 
foxy-smart ways to legally steal yourself 
rich like the "Big Boys" do. They are so 
dramatic that if they were revealed here, 
it would shock all but those few individ- 
uals who are using them to their advan- 
tage. When you have the knowledge that 
these publications provide, you can do 
all this and more! 

Ill in illinium nun nun iiiiiiiiiiiiiiimiiiiN in i n ij 

3 Due to the explosive nature of the Information pre- = 

— sented here, the names of the authors must of — 
_ necessity be witheld in this advertisement in order to — 

— protect their professional as well as private lives from — 

— powerful monetary and political forces that would — 
= not like to have these methods exposed. = 

— Nevertheless, their names are revealed as the authors — 
on the books themselves for there they are protected — 
by the first amendment of the Constitution which E 

— guarantees freedom of the press. — 

Eii ii i in i ii i iii Mill iiiiiiiii iii i mi i ii i m inn iiiii iniii iiiT 

You will receive not one but three big volumes that 
will show you "HOW TO LEGALLY STEAL YOUR- 
SELF RICH and PAY NO INCOME TAXES WITHOUT 
GOING TO JAIL AND HOW TO CASH IN ON YOUR 
LEGAL RIGHTS." 

You must of course be absolutely satisfied with 
these three volumes or your money will be returned 
to you from Lawyers' Book Corp. in full. 
Not only will you receive all of the information out- 
lined above, but even the price you pay for this 
shocking information is tax deductable. 
CALL THIS TOLL FREE NUMBER (24 Hrs. a Day) 
800-325-6400 (Missouri res. call 800-342-6600) 
OR SAVE C.O.D. CHARGES & MAIL THIS COU- 
PON TODAY. (Mastercharge & BankAmericard 
phone orders accepted) 

m mam mm mm mm mm ■bmmmm mm mm wmm wmm 

| Lawyers' Book Corp. Dept. PS-3, P.O. 
« Box 583, Bloornfield, N.J. 07003 

9 Gentlemen: Enclosed please find my ten dollars. 
| Please rush my copies of: 

How To Legally Steal Yourself Rich 



2 Pay No Income Taxes Without Going to Jail 

0 How To Cash In On Your Legal Rights 

1 understand thai I must be more than satislied with 
all three or Lawyers' Book Corp GUARANTEES Ihe 
refund of my money in lull I also understand that all 
three books are tax deductable 

Prinl Name 

Address 

City Slate Zip 

□ Enclosed an extra $2 for Special Delivery IS12 total ) 



U Deluxe Edition with special binding add ; 
$5 to order ($15 total - $17 Spec. Delivery) I 



Shoppers' Showcase 



A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 



from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 



C Make up to 
S 12 5 - O aniiour 



Start your own 
mone y makin g business i A 



Hundreds ot Belww trained men 
have succeeded in this fascinating 
and highly profitable field . . . 

YOU Can Do It Too! 




SI 



Never before nave money making opportunities twtn so 
Brut for quaMifrd LOCfc.sm.ths Now lucrative regular 
lock and hey business has multiplied a thousandfold at 
millions seek more protection against rooming crime 
Tel there * only one lac htm it h tor every 17.000 people! 
Tram FAST at Homo -Collect CASH PROFITS Right Away. 
You're "in business" ready to earn up to 112.50 an hour 
a tew days alter you begin Beftaw's shortcut training 
Take advantage Ot today s unprecedented opportunities 
in Lochsmithmg for year-round EXTRA INCOME in-spare 
lime — or (uillimo in a high profit buamest of your own 
Hundreds we've Iramed have done it. So can YOU! All 
fools Piys proicssionai Key Machine given you with 
course These pjuj practice materials and equipment. 
Bjwj simple, illustrated lessons, plus expert supervision, 
pjus busmess-buiiding guidance will enable you 10 KEEP 
THE MONEY COMING IN' Ideal for retirement— good 
jobs too. SENO FOR EXCITING FACTS— No Obligation! 

All. SPECIAL roOtS AND IQUiPMt Nl INCIUDID 



FREE 

BOOKLET! 




PRO KEY 
MACHINE 

YOURS 
10 KEEP! 




RUSH 



Tells how you quickly 
train to be rout own boss 
in a profitable Sparetime 
or Fulltime business ot 
you i own. 

Send for your 
copy today! 



Find out aM a«Ml II' 

RUSH COUPON' 



Accredited Member 
National Home 
Study Council 

BELSAW INSTITUTE 
ii7K Field Bldg. 
Kansas City. MO. 64111 



There is NO OBLIGATION and NO SALESMAN WW Call-ever! 



I FREE! BELSAW INSTITUTE I 

ir^TeR 117K Field Bldg.. Kansas City. Mo. 64111 I 
[ J" ! Please rush FREE Book "Keys to your Future " J 

: 
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Now it's easy to create a 

CUSTOMIZED 

CLOCK 

with General Time's 
all-new transistorized 
battery clock movement 

Create a personalized clock tor your home, 
gifts, extra income 1 Set it in a planter, pic- 
ture, needlepoint — on paneling, wallboard, 
plastic — whatever you wish General Time 
movement has leweled balance staff, top 
accuracy, self-starting action, no electric 
cords, ultra-long life Made in USA Used 
in General Time's world famous Westclox 
and Seth Thomas clocks 

No special tools needed You get a com- 
plete kit including movement, decorative 
hands, (incl. sweep second hand), hanger, 
easy instructions Only $12 50 4 for 
$39.95. Add S1 shipping charge plus any 
local taxes Send check, money order, or 
your BankAmericard or Master Charge 
number now to Dept POP-7 at nearest 
service center shown below 

[^Fj GENERALTIME SERVICE 

tAJ A TALLEY INDUSTRIES COMPANY 






AKHONB19E Mart* Si OH44305 
CH*CAGO»6N MKT^tnA^ IflOeCl 
DAI LAS 400 S Ervey St TX 75201 



PHILADELPHIA i?!4Wa»nulSt PA 19107 
PHOCNtX?047 E Camelbacii,AZ850i6 
QUEENS t 70-08 Jamaica A*e NV 1 1 «3 



LOS ANGELES M04 VWsrwe Blvrj CA90036 SAN FRANCISCO SaOfcAsaeon St C A 941 OS 



NEW YORK 150 E 47 St , NY I0Q17 



SEATTLE 1510 Sum Ave WA96101 
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CB RADIO 

DON'T TAKE TO THE ROAD 
WITHOUT IT! .. 



AND don't take to the 
road without CB Radio/ 
S9, the CB world's oldest 
and largest CB magazine. 
The last word in equip- 
ment, antennas, proce- 
dures, news and opinion. 
Published each month. Subscription 
giant issues only $9.95. 

FREE BONUS: Official FCC CB Rules 
and Regulations, 24 page booklet, $1.25 
value. Free with S9 subscription. 




SINCE 1962 



RADIO 



Dtp! ps-7 Vanderventei Ave. .Port Washington. NY 11050 



GARAGE DOOR OPENERS 




• Buy Factory Direct and Save 

• Thousands In Use • Free Brochure 

• Easy Homeowner Installation 

• Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. PS-10, Baroda, Ml 49101 



UNIQUE SPORTS CAR KIT 

for VW. Fun. Easy to Build... 

Send S? for 20 page color catalog prtcat. tpact 



> 917 .tst>' 



917. 

m^EUtc c Entcrptises Inc. 




Your own doctor's prescription will be 
filled, or your present lenses duplicated. 

Large selection of the latest fashion frames. 
All types of lenses available. Quality, accur- 
acy, fit guaranteed. a 
SEND FOR FREE FAMILY CATALOG TODAY! #% 

PRISM OPTICAL INC. 

Dept. P-33, 13S West 41il St., N. Y., H. Y. MWI J 



MEASURES INCLINES 

D0WNT0Vi6"AT25FEET! 



Split Image Transit 

The most revolutionary 
level & incline measure 
ever made! Ideal for 
contour plowing, car- I 
pentry, brick & cement I 
work, surveying, etc. 
Quick, easy, accurate! 
Just $12.95 plus $1.50 
shpg. Leatherette Case, 
$3.95. Guaranteed! 
10-Day Trial! 
J.W. Hoist, Inc. 
Dept. PS 86 
1864 E. U.S. 23 
East Tawas, Mich. 48730 




BEST BUY! 




E AS Y-TO- ASSEMBLE 



KIT 



ONLY 



355 



FOB. 



4 FOOT DIAM. ADJUSTS TO 
FLOOR-TO-FLOOR HTS. OF 
8'l'/j"T09'6". OTHER 
DIAMS. FROM 3'6" TO 6' AT 
COMPARABLE SAVINGS. 
People who've looked every- 
where tell us there isn't 

another spiral stair around 

that touches our combination 
of price and quality of 
materials and workman- 
ship. We believe it) 

CALL OR WRITE FOR FREE 
BROCHURE: 



THE IRON SHOP 

MANUFACTURERS 

DEPT. PS7 400 REED ROAD 
BROOMALL, PA. 19008 TEL. (215) 544-7100 




CATALOG OFFER 

Camping tips. 6000 items 
for recreational vehicles 
and outdoor living, in 200 
pages Send $1 95 to 
Good Life II Catalog. 
P.O Box 965. 
Elkhart, IN 46514. 
Allow 2 weeks for delivery. 



A INCREDIBLE MULTiMt APT. 

* A Drafting Machine That Goes With You! 




V 



There is no longer o need for t-squares, trian- 
gles, protractors or drawing boards. The Mul- 
tidraft does it all! Draw your plans, sketches, 
designs, business forms, graphs, diagrams 
and more. 

An ingenious magnetic clutch system with 
push-button & push- bar control allows you to 
tract parallel . . . lock into position . . .turn 
in circular motion to angular setting . . . 
move parallel again freely, giving you precise 
parallel, angular and perspective lines. 



ironclad guarantee- 



no its, anas or buts in our guarantee - here it is — 100% 
absolute satisfaction is guaranteed or your money back 
within 10 days without question. 



Your check with order We pay postage 

Or rated firms shipped open account net 10 days. 

Please ship Model M0-1 inches 



Please ship 

Name 

Company 

Address 

City 



Model MD-2 Millimeters 



Title 



State Zip 



Send your order today to — 
AWEON CM INC 121-111 Crtf In.. Si ill Barlsiri. Cil ., 93101 



LIVE IN THE WORLD 
OF TOMORROW . . . TODAY! 

And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in hobby, electronic 
and science items — plus 4,500 finds for tun, study 
or profit ... for every member of the family. 

▼ A BETTER LIFE 
STARTS HERE 



Ig g^TI wltEW Y0U CM* T0 PHILADELPHIA BE SUM TO SIE \^fjfj| 
tWlli»«l»mtTOM, M. I. QUIT 111 MINUTES MHMB 




EDMUND FACTORY STORE 



TELESCOPE »33"0fmto$Mfic . 

FREE EYEPIECE: 12.5mm F.L., 96X EYEPIECE S 

w/ 48" F.L. Objective 2732 / 1 

See moon craters, rings of Saturn, mrmnwi 
dojble stars. Features fine f/10 mir- / / | 

ror* (verified better than 1/10 wave 
with a scatter plate interferometer) 
to insure performance to theoretical limit of resolution. Equa- 
torial mount; rack & pinion focusing; aluminum tube, 6X find- 
er, 25mm F.L. 45X Kellner achromatic eyepiece & Barlow lens 
to double and *riple power to 135X. Incls FREE Star Chart plus 
2 Books. *Pyrex<6. 

No. 85.260N (SHP6. WT. 42 LB.) $159.50 FOB 

No. 85,261 N (CLOCK DR.; 45 LB.) $199.50 FOB 

UNIMAT: 5 IN 1 
MACHINE SHOP! 

It s a lathe, miller, grinder, polisher [ -i ja . 
& drill all in one compact (14 1 1^x5x5") 
precision tool! Turn, face, bore, grind, 
saw, mill, thread, drill, sand, buff, 
divide — do hundreds of jobs on this 
one Austrian made machine. Change 
set ups in seconds! Headstock rotates, revolves 360°, use ver- 
tically too; spindle acc. to .0005"; idler gives 11 speeds (900- 
7200 rpm); 1/10 hp 115AC motor; grinding wheel arbor, more! 
40- og handbook shows how easy to use. 

No. 85.175N (SHPG. WT. 33 LB.) $229.95 FOB 



AUTHENTIC SCALED 

WINDMILLS ■ ■ *»,>; 

Real-thing replicas show wind Bit,! Lv U* 

direction, wheel silently re- ■ ' -V ™^ 

volves (ball bearings on 2 Hgilll 
larger sizes). Give your . 
grounds unique rural charm! 
Great centerpiece for planter, 
flowers. Use to hold yard light, house number, sign or as mail- 
box. For school, a fine "energy crisis" science project — does 
everything but pump water. Heavy gauge steel, durable out- 
door finish; aluminum color w/red trim. 

No. 71.923N (17" DESK MOD.) $11.95 Ppd. 

4»/i FOOT, 14 LB. No. 71.924N $34.95 Ppd. 

8 FOOT, 46 LB. No. 85, 229 N $49.95 FOB 

GIANT MAGNET, 
LITTLE PRICE! 

"Fish" with this powerful 1 lb. ce- 
ramic magnet. Lifts over 150 pounds, 
only costs $9.95. Tie a line to its If 
stainless steel handle, drop it over- WZ 
board and your first treasure haul ffjfH 
(anchors, tackle, ferrous metal valu- «bHHHHHHL1 
ables?) can pay more than its cost. 4 ceramic magnets, in 
series, between 4 steel plates; develops fascinating strength. 
Great for "fishing", for scrap metal and tool recovery, too! 

No. 42.318N (1 x 1V4 x 4%") $9.95 Ppd. 





LOW COST 
Qjk INFRA-RED VIEWER 

a^f^^|p For Infra-red crime detection surveil- 

i : Ht* lance, security system alignment, I. R. 

,? V t5iff"\ detection, laser checking, nite wild- 

MULJ life study, any work req. I.R. detec- 

^ tion & conv. to visible spectrum. Self 

cont. scope w/ everything incl. I.R. 
light source. 6v or 12v power. 6032 I.R. converter tube, f/3.5 
objective lens, adjust, triplet eyepiece. Provides 1.6X, focuses 
from 10' to infinity. 

No. 1659N (Ilxl4'/«x3") $285.00 Ppd. 

WITHOUT LIGHT SOURCE 

No. 1663N $225.00 Ppd. 

SAVE 50%! 
A* ^4tv 8 X 20 MONOCULAR 

[M^^T A^^' Fantastic bargain! Top quality Spy 

Jrm. ^^"S\ A Scope, a $30 value, now offered at 
SJr fj ^ $14 95! Our special purchase saves 
you 50% and you get 100% coated 
i optics; 393 ft. field of view. Only 2 
' 02. — stores in pocket, purse, glove 
compartment Fits in your palm — peer into hard-to-see places 
without letting subject know you're spying. Great for birders 
and race fans; incls. neck strap, leatherette 3 l / z xl 1 / 2 x2" case. 
Beautiful brushed metal finish. Buy two — one for a gift! 
Stock No. 1568N $14.95 Ppd. 

• •••••••••••••••a 

PRO ELECTRONIC 
jQ SOUND CATCHER 

i 1 -V, Parabolic mike w/ 18 3 /i" transpar- 

sSrfj ent reflecting shield & 2 I.C.'s in 
|KV amplifier magnifies signals lOOx that 
88? of omm direction mikes. Catch 
sounds never before heard! Highest 
signal to noise ratio poss. Ear- 
phones, tape recorder output, tripod socket; req. two 9v trans, 
batt. (not incl). 

No. 1649N (5V 2 LB.) $299.00 Ppd. 

LOW COST MODEL: NO EARPHONES, ELECTR. CIRC. 

No. 1665N $149.95 Ppd. 

LOWER SENSITIVITY ECON. MOD. W/O ELECTR. 

No. 80.242N $ 89.50 Ppd. 



SUPER POWER FOR 
ANY AM RADIO 



New antenna assist turns a tiny 
transistor into a tiger, has pulled in 
stations up to 1000* miles away! Just 
set Seside radio (no wires, clips, 
grounding) and fine-tune Select-A- 
Tenna's dial to same frequency — 
"gangbusters 'l Great for clearing weak signals in radio de- 
pressed areas, off-coast islands, crowded frequency stations. 
Solid state — uses no electricity, batts., tubes. 

Stock No. 72.095N $15.95 Ppd. 

ULTRA SELECT-A-TENNA 

No. 72.147N («OVER 1000 Ml.) $22.95 Ppd. 





KNOW YOUR 
ALPHA FROM THETA! 



For greater relaxation, concentration, 
monitor your Alpha/Theta brainwaves 
w/ audible or visible signal on Biosone 
II. Has 3 feedback modes, outputs to 
monitor logic signal, filter sel. feed- 
back, broad sensitivity control; other 
professional feats, of $200-up units. Easily operated 4-lb. port- 
able has total brainwave monitoring capability! Req. 2 9v tr. bat- 
teries. 



No. 1668N (9i/ 2 x5%x4Vi"> 

LOW COST STARTERS' UNIT (PORTABLE) 

No. 71.809N (4>/2x2y 4 x4i/«») 



$149.95 Ppd. 
$ 55.00 Ppd. 




COMPLETE AND MAIL WITH CHECK, M. O. OR CHARGE NO. 



EDMUND SCIENTIFIC CO. 

How Miny Slock No. Description 

□ PLEASE SEND GIANT 
FREE CATALOG "N" 

□ Charge m/ BankAmericard ■ 

□ Charge my Master Charge • 
Interbank No 



300 Edscorp Building, Barrington, n j. 08007 



(609)547-3488 



Price Each 



Add Handling and Service Charge 



My Card No. Is 



enclose □chock □money order for TOTAL $ 

Signature . 



Total 



$1.00 




Card Expiration Date 

30-DAY MONEY-BACK GUARANTEE. Name 

You must Be satisfied or return Address, 
any purchase in 30 days for full 
refund. '$15.00 minimum 



City. 



-State. 



Zip- 



MORE THAN 
UNUSUAL 
BARGAINS 

Completely new Cililof. Picked wilr hole select. on ol teletcopcf. m,- 
croicopei. b.no:wl«,l. me.|nelt. mafn.I.e'V peitrM. photo component! 
ecotoir t--- un.Que i" -t item, pj'tt. kits, icccuonet — many 
herd to<|et lurpiut oa'famv 100't ol chjrtt. RlluttrateMI . ror hobbr 
itlt, eiperimenterl. uhooil. indultf*. 

EDMUND SCIENTIFIC CO. 

300 Edscorp Building, Barrington. N. J. 08007 

Please rush Free Giant Catalog "N" 

Name 

Address 

City 



.State. 



-Zip. 



DO-IT-YOURSELF 

~f\TRACK POWE/il 




You can build abetter 
organ than you can buy! 

A magnificent Schober Electronic Organ 

What a marvelous way to put your special 
talents to work! With our Schober Electronic Organ 
Kits and your skill, you can build yourself some 
very special satisfaction, and a lifetime of great 
music! 

Schober Organs are literally far superior to 
comparably-priced ready-made units You could 
actually pay twice as much and get no better organ 
...and miss the fun of assembling it yourself A PC 
board at a time, component by component, you'll 
assemble your own king of instruments And 
when you re done, you II wish there was more to 
do And there is! For then, Schober will help you 
learn to play, even if you ve never played a note 
before! 

Schober Organ Kits range from $650 to 
$2850. and you can purchase in sections to spread 
costs out or have two-year time payments 

Just send the coupon for the fascinating 
Schober color catalog (or enclose $1 for a record 
that lets you hear as well as see Schober quality ) 



The ,'/f/u. /"<' : f Organ Corp.. Dept. PS- 1 01 J 
43 West 61st Street. New Yor*. N Y 10023 

□ Please send me Schober Organ Catalog J 

□ Enclosed please find $1 00 for 12-mch LPm 
record of Schober Organ music 1 

■ 

NAME | 

ADDRESS | 



■ CITY 



STATE 



ZIP 



V Build Your Own Pre-Cut 1 ^ 

HEIRLOOM 
GRANDFATHER 
CLOCK 




Compare 
feature by 
feature 

•Solid 3/4" kiln 
dried wood 

• All parts precision 
pre-cut, mitred 
and dowelled 

• Lumber sanded 
on all sides 

• Fully Assembled/ 
precision-made 
West German 
movements 

• All hardware 
included-even 
screws 

Write now for 
FREE Color 
Brochure of 
complete line of 
Grandfather and 
other clocks. 

HENTSCHEL 

CLOCK COMPANY 

Department 603-Y 
16 Atlantic Avenue 
So. Dennis, 
Mass. 02660 J<Z 



SEND FOR CATALOG 



Our 31st year! Fantastic SURPLUS GUIDE with 100's 
of illustrations & 1000's of bargains in hydraulics, 
electrical, marine, auto, hardware items — and 
more. A must for hobbyists, sportsmen, machinists, 
inventors, etc. Send 50« to cover postage & hand- 
ling. For extra quick delivery send $1. Must in- 
clude zip. 

AIRBORNE SALES CO. Dept. ps76 

8501 Stel ler Dr. , P.O. Box 2727, Culver City, Ca. 90230 




Name 

Address. 
^City 



.State. 



-Zip. 



THE GOLDEN SPARKSHOOTER 



Model No. 2050 




SAVE MONEY ON YOUR FUEL BILL 
Up to 30% For Natural or Butane Gas 

You don't need your pilot light anymore on 
range burners! This quartz crystal device 
will ignite your gas thousands of times! 

No flint, no fuel, no batteries! 
REVOLUTIONARY PRINCIPLE creates 
20,000 volt harmless sparks to ignite any 
gas or mixture. Packaged in attractive case 
which becomes its own kitchen wall rack. 
Guaranteed. $1 1 .15 post paid. Send check 
or M.O. to: FURNO WEST, Box 755, 
Claremont, CA 91711 Calif- res. add .63 tax 




Ruqged S S 
BUI* Ihjr lock] 

<no open pennon 

Sjlfty loldmq Itrti*-, 
•ftijiil Rj.'ut tli^iii hjncl 

imilow jraund t«ui- 

WESTBURY SALES CO 

434 WeiltXIty. Nnv Yoik 11590 D»'|tt T-7-PS 



NE6AMIX 



ONE PRODUCT 
...NOT FIVE. 

You can brush it, roll it or trowel it to repair and renew 
concrete. It resists salt, acid and water. It sticks to any 
clean surface. You will invent uses for it — it is so 
versatile. 

Send only $7.50 lor enough to cover 8 sq. It. Ve" thick 
to A & T DEVELOPMENT CORP.. P.O. Box 17087, 
St. Bernard, Cincinnati, Ohio 45217. (Freight Iree). 



Always include 
Your Zip Code 
When Answering Ads 



VENEERING 
CATALOG 




90 varieties world's rarest veneers, p re- 
joined venesrs, checkerboards, broad choice 
wood band at art inlays. Illustrated in 
full color — at reasonable prices. Learn 
how to create beautifully veneered furni- 
ture, bond exotic veneers simply, instant* 
ly. Catalog shows simplified contact cement method 
that you learn fast. Send for free catalog nowl 

MORGAN VENEERS, Dept TO2K32 

915 E. Ky. Street, LouisviNe, Ky. 40204 



WIND ENERGY . . . AND YOU 



Find out if you are a candidate for wind energy. 
Concise power manual on wind generated elec* 
tricity. Informative. Timely. Explains 
/V proper choice of site location. Complete 
>«2«K^ list of manufacturers and distributors. 
X \< li Large listing of wind speed averages in 
U.S. $3. postpaid. 



DYNAPOWER ASSOCIATES 
Litchfield, Ct. 06759 



RF 3-S 




MINI-DOZER for landscaping, gar- 
dening, mowing. 7 to 16 hp. 
Over 30 attachments. Unique, 
popular, easily assembled 
Kit. Factory direct 
^ savings. Odd 
job and resale 
opportunities are 
great. Send now, to: 



I STRUCK KIT, Dept. PS76. Cedarburg, Wis. 53012 I 

J □ Catalog showing dozer kit construction & uses \ 
I — 50« 

j □ Complete Plans for fabricating dozer tractor I 

$6 (refunded on any j 



from local materials 
purchase). 
! Name 



i Address 

j City, State, Zip . 




your car, truck, tractor, 
boat or venerators on wood 
■craps, coal, charcoal . . . 
almost any carbonaceous 
material! Proven In 
hundreds of thousands of 
vehicles during World War 
Cuarunteed! 



End costly car damage! 

ACBEZfC AjtoPark 

AuloPark electronically senses when your 
car is a safe distance trom the garage wall 
then automatically flashes a brilliant red 
warning light' Protect your car, and objects 
in your garage from costly damage. Battery 
operated Send $9 95 post paid. B A. M C. 
_ check to Crown Mfg P O Box 2869. 
ONLY $9.95 Newport Beach. CA 92663 





TATTLE 
TALE 




Privately records both sides of all conversations to and 
from your home or office. Allows your recorder to oper- 
ate automatically when phone is in use. Connects easily to 
any phone & cassette unit. NOW $29.95. Free details via 
First Class Mail. 5 day money back trial. Order NOW. 
KOPIS ENTERPrises 
P.O. Box 142. Elmwood Pk, IL 60635 




"LISTEN IN" TO POLICE -FIRE RADIO CALLS IN YOUR CAR ! 



Works with Any Car Portable or 

Home Radio! Just Plugs to - No 

wiring ' minute liookupl Switches 
Instantly from rejrular radio to All 
Police - Pi re - Emergency - Taxi - 
State Gov't '2 wiiv nidlri rails! 
Work* Everywhere • Am time! Dual 

send' only' Wn*Z?j££&* 

UT.M COD or send fWJf for PPd Del In 

plete with Special Antenna .-mil I'hur In for use wltii Any Hume 
nr Purlntilc lt;iill<>! Pull Inn! r itrt l.tnw 1 tear Servlrc Warranty • 
10 D.iy Money Back Trial • Sold Only IHrwt from Fnctnrv. 

WESTERN RADIO, Dept. BPS-7, KEARNEY, NEB. 68847 



MAKE. . . . $25 to 100 PER HOUR 



BADGE A MINIT. a complete badge making system lets 
you mike permanent meta) pin back badges 
for fun or profit. Badge parts cost pen- 
nies, you sell slogan buttons for up 
j to 75.' each, photo buttons for up 
3 to J? 50 ea Get FREE illustrated 
I money making plans by return 
mail, or send $34 95 plus $1 75 lor 
Money Back (t- 7 shipping to RPM Assoc. Ltd.. Box 611, 
Guarantee LaSalle. Ill 61301 Dept. PS-76 




140 POPULAR SCIENCE 



BASEMENT TOILET 

Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make 
basement into game room, den, 
apartment with private bath. Financing available. 
Write for free literature. Dealer inquiries Invited. 
SANDERS. Dept. J-26 , Box 92102, Houston, Tx 77206. 




1 mmm-. AUTO 

MIMM*W TRUCK 
■ SPORT CAR 
a* FARM 
w TRAILER 
TREMENDOUS SAVINGS! 

Ur US MOM IT TO row 
. . . wain US TODAY . . . 



end for your FREE catalog! 



FOR EVERV 
\ TYPE & SIZt 

1 "SAVING PR'CCSJ 



RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 






Q 




CB Radio Handboo* < 

_k JSTS PLANS DEPT. 1 
Ajf <X^> 380 Madison Avenue 
<§/ New York, N.Y. 10017 



10 CJ 



ft ^ / Address 
City 

£3/ State 



Please send me CB radio HANDBOOK 1976. . 
I enclose $1.50* (check or money order). 
Add 25C Postage. 

a me i 



/ *(ln Canada: $1.95) 

is5u e w iH arrive in 6 12 weeks. 




Makes Over $60.00 EXTRA, 
a Week In His Spare Time 
Sharpening Shop! 

"My Belsaw Sharp-All made me 
an extra $3,500 last year. 
Now I am going full time. 
It's great to be your own boss."^B 

DAVID SWANSON-Utica, Michigan 



h 



*5- $ 6 

too% 

to 



■ "On Saturdays, my big day, I take in $45 to $55. 
Other days I average less, but I figure I make 
between $5 to $6 per hour . . . and sometimes more. 
I am presently enlarging my shop, and thank 
Belsaw and their fine equipment for making it 
possible." 

V. O. Miller Hubert, North Carolina 28539 

■ "I was disabled by an accident while employed 
as an iron worker. They declared me 100% dis- 
abled and said I'd never work again. I don't think 
I could work for anyone else but I started my 
sharpening business part-time and now it's turned 
into a full-time job with more work than I can do." 

Rex Stage Tampa. Florida S3SH 

■ "I had dreamed of retiring for years, but was 
afraid to quit my salaried job. I had never used 
this type of equipment, but the Sharp-All was 
real easy to learn. I sharpened 30 blades my first 
week — without advertising at all. Now, for the 
first time in my life, I can say that I am content." 

Farris Cornelius Wellington, Texas 79095 



Let Belsaw prove 
YOU can do it, too! On our 

30-DAY FREE TRIAL OFFER 



No Selling, No Inventory. . . Year Round 
Cash Profits and YOU Set The Hours! 




SEND FOR FREE FACTS! 

You risk nothing by accepting 
this offer to see how easily 
you can turn your spare time 
into big Cash Profits with your 
own Complete Sharpening 
Shop. No selling ... no pre- 
vious experience needed. Our 
famous Sharp-All and show- 
how instruction set you up to 
make $200, $500, $700 a 
month CASH sharpening Saws, 
Knives, Scissors, Lawnmowers, 
Shop and Garden Tools . . . 
all cutting edges. 



Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 

FIND OUT ALL ABOUT IT 
No Obligation — 
No Salesman Will Call 

BELSAW SHARP-ALL CO. 

707K Field Bldg. 
Kansas City, Mo. 64111 



No Obligation ... No Salesman Will Call 



BELSAW SHARP-ALL CO. 707K Field Bldg., Kansas City, Mo. 64111 I 
Send details of FREE TRIAL OFFER and Free Book "Lifetime Security" 

NAME j 

Address i 

City . 



.State. 



.Zip. 



BUILD YOUR 

OWNDJGJHJT" 
Electronic Games 



Quick, Easy & Fun to Build, * 
Fun to Play . ,,-*ff5M 

$OA95 

Order No. 10712 44™ \*r 

Reaction TENNIS 

Like Tennis, this is a game of timing. LED's firing 
flight of the ball. Player receiving serve must 
react in time to return the shot. Change speeds 
to fast or slow. 
INCLUDES: 

• All PRE-TESTED, "state-of-the-art" 100% 

warranted parts 

• PREDRILLED PC boards for quick easy 

installation of digital components 

• Complete professional assembly instructions 

• Detailed schematic diagram and assembly 

drawing 

• IC logic diagrams 

• Exclusive . . . screened film top panel 

overlay for professional appearance 

FREE! DIG I K IT CATALOG 

Features 14 build-it-yourself OIGIKIT 
Games, Bishop Graphics PC Drafting Aids. 
PC Materials & Access. Send for your copy- 
Order Today! 

Indicate quantity & order no. 

Min. Charge $15. Include all card No's. |aigg»J[»»| 
California residents add 6% sales tax. l3e=QfcnJ 
Phone Orders — Call (213) 993-1311 
Send Check or Money Order to: 



DIGIKIT ENTERPRISES 

Dept. PS 776 



NC. 

20450 Plummer St., 
Chatsworth, CA 91311 



It's easy to do your own 
plumbing installations 
and repairs . . . and 
save really big money. 

MUfllMftG 



An Original 
'Popular Science ' 
Book 

ONLY 

k. Postpaid 



DO-IT 
YOURSELF 



By MAX ALTH 



It's like having a master plumber guide your hands every step of the 
way whenever you do any plumbing job from fixing a leaky faucet 
or a burst pipe to installing a new shower or all the plumbing in a 
new house. 

You'll understand, troubleshoot, repair and maintain almost every- 
thing in your house that comes under the heading of "plumbing." 
Everything that has to do with hot and cold water, heating and cook- 
ing gas, including the maze of pipes, valves, gauges and controls that 
make up the different plumbing systems in your house. 

It's all explained clearly and logically, with 471 illustrations that 
make plumbing amazingly easy to repair, maintain and install. Even 
without previous experience. 

Learn all about tools and materials you need. The different types 
of pipe and tubing — clay, galvanized iron, brass, copper and plastic, 
etc. — and how and when to use each type. All about the fittings used 
to connect pipes together and to fixtures. 

Yes, you'll find it easy to isolate problems by troubleshooting. 
Repair leaky faucets, balky toilets and clogged drains. Install new 
fixtures. Cure water hammer. Maintain and repair your drainage and 
heating systems. Rough-in and install all-new hot- and cold-water 
plumbing. Run gas pipe and much, much more. 

To order your copy of this excellent guide, mail coupon with check 
or money order for $11.95 today. 



Nearly 300 pages 
of step-by-step direc- 
tions and 471 illus- 
trations help make 
you a pro — and save 
hundreds of dollars 
In plumbing bills. 
Even without 
experience! 



| g^s^ 






















MAIL TODAY 



POPULAR SCIENCE BOOKS, Dept. P776 
Box 226. Manhasset, New York 11030 

Rush my copy of Do-lt-Yourself Plumbing 
(Book 097) to me postpaid. I enclose $11.95 
as payment in full. 

Name 

Address 

City 

State 



.Zip. 



Money back within 10 days If not completely satisfied. 



SOLID STATE...BREAKERLESS ELECTRONIC IGNITION. 

The BEST. ..The ULTIMAT 
of All lanition System 



ALLISON 
' OPTO-ELECTRIC ' 




^ No Breaker-Points or Condenser to EVER wear out or need any maintenance. 

■fc Once installed and property timed .y— ^ 

your Distributor will give you ■^Wf^kWtMF^^- 
CONTINUOUS PEAK PERFORMANCE! 

if PROVEN RELIABILITY 




• The Allison OPTO-ELECTRIC System ELIMINATES the 
Points anil Condenser, replacing them with an OPTO- 
Electronic Trigger, using a Light-Emitting Diode and 
Phototransistor This System operates on a BEAM ot LIGHT. 
There is NO "Breaker-Point Wiper-Arm" to wear down. 
Point bounce and erosion are completely eliminated thereby 
giving longer Timing ACCURACY than any System using 
"Mechanical" Breaker-Points, (and No Timing Fluctuation 
as with Magnetic Impulse Units). ACCURATE Timing gives 
ttie BEST in Engine EFFICIENCY , and that's the name ot 
the Game for the BEST in GAS MILEAGE and ECONOMY. 
The Allison's "Built-in" DWELL never needs adiustment. 




Factory Tested to 15.000 FtPM 
Road and Race PROVEN 
(Opto-Electric Systems Won at 
INDY Two Years In a Row) 



* 0R0ER with CONFIDENCE . . . 
FACTORY-BACKED 10-YEAR 

Free Repair or Replacement on ANY 
Detects in Materials or Workmanship. 

it 



it is PRE -SET to supply the OPTIMUM Performance at BOTH if SAVE! ORDER FACTORY DIRECT 



High and Low speeds The RPM capability of the "OPTO- 
ELECTRIC" unit exceeds that ot any known automotive in- 
ternal combustion engine. Positive spark intensity and 
duration helps eliminate "misfire'' and extends the 
Spark-Plug lite 

• The Allison "OPTO-ELECTRIC" was engineered to OUT- 
LAST the LIFE OF YOUR CAR Only the Highest Grade 
Solid-State Components are used . UNAFFECTE0 by 
Moisture or Vibration! Easier engine starting under ANY 
Weather Condition. Solid. DEPENDABLE PERFORMANCE 
•ff Installed in your Distributor in same location as Points. 

COMPLETE INSTRUCTIONS FURNISHED. 
>t rtTT?> X (Not Necessary lo Dismantle your Distributor). 



0nly$59?5 
COMPLETE 

(Calif. R«. eMTai) 
..that's EVERYTHING! 

including 
Postage & Insurance. 



• Send Check or M O. 
State Make. Year. Engine Size, (4, 6, or 8-cylinder). 

• You may use your MASTER CHARGE or BANKAMERICARD. 

Send us (t ) Your Number. (2) Interbank No. . (3) Exp. Date 
MC or BA Card Holders, ORDER by TOLL FREE PHONE: 

(800)423-6525. Ext. 2 (When in Continental U S A ) 
<fp\ Before Buying any other Type ignition system . . . 

Stsrf Send Postcard for our FREE BROCHURE. 

if It you have already installed a "Capadtive-Discharge" Ignition 
Modernize and Increase Its Efficiency . . . 
CONVERT YOUR "C O" UNIT TO BREAKERIESS ! 
Opto-Electric "TRIGGER UNIT" . . . Only $34 95. 



America's Oldest and Largest Manufacturer of Opto-Electronic Ignition Systems 




Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 



CONCRETE MACHINERY COMPANY 



P. 0. BOX B99 - HICKORY, N. C. 28601 




I 



If you have an idea for a new product, or a way 
to make an old product better, contact us, "the 
idea people" We'll develop your idea, introduce it to 
industry, negotiate for cash sale or royalty licensing. 

Write now without cost or obligation for free 
information. Feet art charted only for contracted 
services. So send for your FREE "Inventor's Kit" It 
has important Marketing Information, a special 
"Invention Record Form" and a Directory of 500 
Corporations Seeking New Products. 




RAYMOND LEE ORGANIZATION 

230 Park Avenue North.NewYork.NY 10017 
At no cost or obligation, please rush my 
FREE "Inventor's Kit Nt. A - 14". 



Zip 



ALLISON ° Ur BEST Salesmen are lhe USERS 01 our * LUS0N System! 

AUTOMOTIVE COMPANY 1267 -E5 East EDNA PL., COVINA, CAL. 91722 



PLYWOOD 

Extra fine furniture cabinet Birch, Oak, Ash, Mahogany 
16x48" sheets ten or more assorted prepaid Parcelpost 
package East of Miss. River. West plus 5%. W $3.00; 
V«" $4.00; $10.00 each. Quotation, all thicknesses; 
4x8' sheets; Cut to size; Marine and Aircraft. 

VIOLETTE PLYWOOD CORP. 
Box 141-C, Lunenburg, Mass. 01462 




PORTABLE STEAM CLEANER 

"Steam in 60 Seconds" 
r \ riu Engines. Air Filters, Lawn 
f I r Z\N — mowers. ) veer guarantee on 
^i-*-" 1 * lire boi. coils. Uses liquid soep, 

propane fired. Weight 120 lbs. 

Auxiliary pump required on low 

water pressure. 

WEDCO MFG., INC., Dept. S-5, 
Box D, Jackson, Wyoming 83001 



"LISTEN IN TO CITIZENS BAND RADIO IN YOUR CAR! 



Works with ANY CAM RADIO and 
Just pliurs In— 1 minute iiooktip! OU 
all 23 « H channel*— crystal controlled: 
Instant switch from <B to rcftul.ir Kadio! 
Hear location or A 1. 1. STATK COUNTY - 
MX At. I IlAFFIf lt.M»A« < ONTKMI-. 
tind A1X ■•Snmklca"— NEVKI. GKT 
VAVGUT SPFF.OINt; AGAIN! For 
Kveryone- Everywhere — F.mcr«cnei cs , 
rouds, fuel, lodarln* day or nlajht! 

crwn niui v t? nn and pa? postman sit-w cod psi*. 

JtWU UMLT 3)Z.UU ljr a,.,,,) $l9.t» f,,< 1*1 -I > da -A 

1 YEAR SERVICE l.tAlt ANTEE— 10 DAY MONF.Y IIACK 
T»IAl^-< O.MIM.ETE HEADY TO Pl.Vll IN AND LISTEN. Or- 
der YOU IIS — TODAY— NOW! 

WESTERN RAOIQ, Dept. CPS-7. Kearney, Nob. 6 884 7 




FIND BURIED TREASURE 




BOX 10839, HOUSTON, TEX. 77018 



_A_ RECOVER STOLEN ARTICLES! _A_ 
X INVISIBLE INK MARKER 

Nun deljunj market uriitM on any surface, shows up only under ultraviolet Rfal 
(the hind used in police stations) Identities cameras stereos bikes turs paint 
(W)f ings antiques and othei valued articles Includes warning emblems 
S3 ppd. Mailed 1st class Oder today! Send check or m o to 

DELTA/ 1 Dept. S. 16 Jay St . New York, N Y. 10013 



DRILL YOUR OWN WATERWELL 




With this low-priced outfit you can 
drill you own water well at a cost 
of about 1 20 per foot! Also, this 
unit can be operated horizontally 
to drill free-flowing springs in hill- 
sides. A big, fact-filled package 
and 24-page book "How To Drill 
Your Own Water Well" is just 
$1.00 PPD. (Refundable) 
"WRITE TODAY" 

DEEPR0CK MFG. CO. Dept. PS76 
701 Lafayette Parkway, 
Opelika, Ala. 36801 




FREE 

tOLQR [RTRL0D 



1 l^UdlllV L.IOLh 

'199 



Build Your Own 
Heirloom Quality Clock 

LESS 
THAN 

(Including Movtmant with 
Westminster Chimai) 

* Easy to assemble case kits, 
oil parts pre-cut 

' Solid 3/4" Hardwoods 

* West German Movements 

* Completely Finished Clocki 

* Money Back Guarontee 

VIKING CLOCK CO., INC. 

Ocpt. M - IS I. Foley. Alabama 36535 
PIEASE RUSH FREE CATAIOGI 



Stole . 



.Zip. 



AUTOMOTIVE FRANCHISE 

BY SPECIAL ARRANGEMENT. FIND OUT ABOUT THIS 
UNIQUE OFFER! Now only $8,000 minimum cash re- 
quired for the nation's Number One automotive fran- 
chise — AAMC0 Transmissions. Total investment ap- 
proximately $53,000! You train at the Home Office then 
manage and sell in an existing center. Call collect for 
details of this special program! R. Smythe at (215) 277- 
4000 or write: 

A A M CO Transmissions 
Dept. 71. 408 E. Fourth St., Bridgeport. Pa. 19405 



MAKE 
MONEY! 

REPAIR 1 
HYDRAUUCa?^ 
JACKS 



fan ahr If you tet'n at home 
Millions of jacks m jh and auto 
service stations, trucking firms, 
body shoos riggers, factories and 
(arms need servicing . . . most 
of which you can learn to repair. 
We show you HOW. Start spare 
time in your basement cr garage. 
Big opportunity for mechanics 



Write for folder No. PS7 and tree bonus otter 



Hydraulic Jack Repair Manual Co., late. 

Q. P. O. BOX 3 • STATE N I SLA NO, NY. 10JH 



{•Jj Print For Profit 




— M i 

e**»«s 



Cards, Stationery, Advertising, 
labels, ticket-;, announcements, 
(JSL cards, ifreetinir, sympathy, 
prayer cards, etc. Save money. 
Print for others, good profit. 
Have home print shop. I'ays for 
itself in a short time. Sold direct 
from factory. Easy rules sent. 
We supply everything. Send 2.1c 
for catalog kflsey PRESSES. 
76 CF Merldan. Conn. 06450 



PI IMP DRAINS pools, cellars, laundry tubs 

rumr irrigates - circulates - sprays 



jjs Heavy duty ball hearing pump. All metal, rust- 
jjF' proof Type XB. Stainless shaft. Use U HP or 
4ri, larger. 1 HP 1,200 GPH 60' high or 3.000 

2*4: J*. • I CP" 25' well. 5,200 GPH max. HV in: 
HR •.■•;-» f a/ . k^ 1" out. Belt or direct drive. $17.95 
■ lju3, '»Pe P won't rust or clou Bron/e bear- 
l W* in*. To 2.400 GPH. 1" in; W out.$U.9S 

BJJP p pd cash with order. Money back Guarantee. 
LABAWCO, 34 Hwy 206, Belle Mead, N.J. 08502 



/ MOTOR OIL TESTER % 

OIL THAT LOOKS CLEAN COULD BE DESTROYING 
YOUR ENGINE - OIL THAT LOOKS DIRTY MAY BE 
GOOD FOR THOUSANDS OF ADDITIONAL MILES 

DON'T JUST CHECK OIL LEVEL. TEST IT AT THE SAME TIME 
USING JUST A FEW DROPS OF OIL FROM THE DIPSTICK. TEST 
AUTOMATIC TRANSMISSION FLUID TOO. FREE BROCHURE 
OIL RESEARCH ASSOCIATES 
ATLANTIC RICHFIELD PLAZA BOX 71024. LA.. CA 9O07I ^ 



CAN YOU AFFORD 
an ULCER? 



HOSPITAL COSTS CAN WIPE YOU OUT 

Stomach Pain often leads to costly digestive 
disorders. Take action now before it's too 
late. Try Pepso Pacific medication. You may 
eat better, sleep better, and feel better. Send 
for FREE information now. PALAFOX- 
KNIGHT LABS, Dept. BG7, 2311 Veteran, 
Los Angeles CA 90064. 



ffffft Start Your Own Business 

\£2 Filing Saws 



Start a steady repeat CASH 
business in your basement or ga- 
rage. Earn $5 to S-S an hour in 
your spare time! Excellent prof- 
its in saw sharpening business! 
Automatic Foley Saw Filer, 
i-asy to operate, fdes com- 
bination saws, hand, band, 
and circular saws. No exper- 
ience needed. H. C. Deibert 
wrote us: "Since I got my 
Foley Filer ii years ago, I 
have averaged saws each 
day since I started. 
Every saw you sharpen brings 
more customers. "I rented a two-car 
garage and have all the work I 
can do," writes Charles H. Smith. 

WE FINANCE YOU 

will help you get started with minimum mvest- 
No franchise fee! No experience necessary l 



Send Coupon for FREE Booklet 




Foley 
ment! 



■ FOLEY MANUFACTURING CO. 

J 719-6 Foley Bldg., Minneapolis, Minn. 55418 



"I 
I 



j Send FREE Booklet and Easy Payment Plan. J 

I Name- 



Address 

City State 



Zip 




HERE'S HOW C0NVECT-0- 
H EATER WORKS! 

(Constructed of heavy duty 
I steel, the fire is built di 
I rectly on the sealed cham- 
I bers. Heat from the hot- 
I test point of the fireplace 

I passes through the chamber walls which heats| 
I cool air that is drawn in from the room. The 
1 superheated air is then forced back into the 

room by a small blower fan. Smoke and gases! 
I flow unrestricted between the sealed chambers | 
land up the chimney. 

I Remember according to the University of Illinois I 
I study 90% of all fireplace heat now goes up the I 
I chimney . . . CONVECT-0-HEATER captures this | 
I h eat and redirects it into the ro om. 

HERE'S WHY YOU SUCCEED! 

You receive everything you need to start making money 
• Market Tested Sales Plan . Product Brochures 



■ Sales Aids 

• Publicity Releases 



Ad Mats 

Order Forms 



MAN today FREE SALES KIT 



' General Products Corp.. ISO Artels St D: :! I 
West Haven. Conn 06516 



Name ... 
Address 

Crty 



Metalworking 




Books From ENGLAND on tools and 
things to do in your shop 

□ CI.OCKMAKING FOB THE AMATEUR how 

to builil a grandfather clock movement $9.95 

□ MODEL STATIONARY AND MARINE STEAM 
ENGINES a complete introduction ST. 00 

□ MODEL BOILERS AND Hull ERMAKINC over 

21 styles described $7.00 

□ SECRETS OF SHIPS IN BOTTLES S2.S0 

□ BEGINNERS GUIDE TO BUILDING THE 
STUART No. 1 STEAM ENGINE S3.25 

□ BUILDINC A STEAM ENGINE FROM 
CASTINGS $2.00 

□ BEGINNERS WORKSHOP from how io first 

set up to using a lathe $7.00 

□ LATHE ACCESSORIES. HOW TO MAKE AND 
USE THEM on your own lathe $2.50 

□ BUILDING MASTIFF a lour cylinder, four 

cycle gasoline engine $9.00 

fj VIRGINIA building a live steam locomotive 

by yourself $10.95 

: & :J CALDWELL INDUSTRIES 

609 E. Davis St., P. O. Box 170 
Luting, Texas 78648 

[ ] Please send checked books 
[ ] Send Catalog Only 
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Power Feed ™ 



Planer Molder Saw 

Three power tools in one — 
a real money-maker for you! 

The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture. .. in all 
popular patterns. Rips, planes, molds 
separately ... or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 

3May FREE Tjial! exc S iting FC facts 

NO OBLIGATION— no SALtSMAN WILL CALL 

RUSH COUPON ~r c °' 

TODAY! Kansas City, Mo. 641 11 



So© 



\ 



BELSAW POWER TOOLS 

927K Field Bldg.. Kansas City, Mo. 64111 

Please send me complete facts about 
PLANER - MOLDER - SAW and 
details about 30-day trial offer. No 
obligation, no salesman will call. 



NAME 



0 



CT ADDRESS 

CITY 

| STATE 



XT 

Kr 
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Popular Science Plans 380 Madison Ave., N.Y.C., N.Y. 10017 

Send check or money order. No C.O.D. Add .50* for postage and handling. Allow 4-6 
weeks for delivery. 

Name — 

Address 

City State Zip 



□ Fun Dome — $1.00 

□ Mania - $3.95 



□ Hard-top Camper - $3.95 

□ Redwood Canoe — $3.95 



□ Pumpkin Seed -$10.00 

□ Trail Boat - $ 2.9S 



<^UN IN fHFftllM 




Fun Dome 

A midget % dome of hardboard with 
metal corner gussets that still gives you 
standing headroom. A playhouse, but 
big and strong enough for a camping 
trip. It knocks down to fit in a car trunk. 
Plan #5580, Price $1.00. 



Manta, a Sail Car 

Like the fabled ice boat, the Manta ac- 
tually goes faster than the wind. Most 
"sailors" slack off at about 30 mph, but 
if you do tip over, Manta skids to a stop 
on its plywood rail. The mast prevents 
overturning. Plan #5534, $3.95. 




Hard-Top Tent Camper 

Roomy tent is a bedroom for four. Easy 
pitching, off-ground sleeping and over 
six feet of head room. The body is ply- 
wood. It is mounted on a trailer chassis 
but can easily be detached. Plan #5512, 
Price $3.95. 



Redwood Canoe 

You make it by glueing redwood strips 
over temporary rib patterns. Building 
form also serves as a bench while fiber 
glassing — a finish that lets the wood 
show yet needs little upkeep. Plan 
#5511, Price $3.95. 




Pumpkin Seed Sailboat 

A two man scow, 13' hull. It moves in 
very light airs, and really goes when the 
wind is up. You can race your boat with 
others in the Pumpkin Seed Class As- 
soc. Information enclosed on how to 
register your boat. Plan #5545, Price 
$10.00. 




Trail Boat 

An Adirondack guide boat, this PS ver- 
sion splits neatly at the center when 
three locking pins are pulled. Each half 
weighs less than 50 lbs. Full size card- 
board templates are also available. Plan 
#5558, $2.95, Template* $10. 
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Create a 
Family Treasure 

Build one of our exquisite 
grandfather clocks. Create a 
real conversation piece and 
family heirloom. Kits are 
Rtd-i-Kut, easy-to-build, 
semi-assembled of solid % 
in. kiln dried mahogany, 
chjrry or walnut. Tubular 
bell or Westminster rod 
chimes. Spun brass Goddess 
Diana Lyre or Lady Floren- 
tine pendulums. Send $2.50 
for set of three plans, 
AMERICAN CLASSIC. 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY plus full color 
descriptive literature, and 
specifications on all kits 
and movements. Est. 1916 
KUEMPEL CHIME CLOCK 
WORKS & STUDIO, 21195 
Minnetonka Blvd., PS-67 
Excelsior, MN 55331. 



D. C. MOTOR 



High quality 12V. D.C. P.M. motor. Almost VH HP at 3000 
RPM, V4 dia. x Mb shaft, deal for electric bicycle or elec- 
tric car for kids. Hundreds of other uses. $11.95 + SI. 00 
UPS. Shipping charge. No C O.D.'s. Calif, res. add 6% tax. 
Send self addressed stampel envelope for full performance 
curve & outline drawing: 

Mastercharge & B of A cards accepted. 
MC - B/A C 

Acct* Expires 

Signed- 



rpm industries, Dept. S. 6334 Arizona Place 
Los Angeles, Calif. 90045 (213) 670-4127 




The knttV for 
h u n t i n it • 
f i s h i n R .1 ml 
iit I nrounil MT, 
Mirror rmllftlit''l. 
imiMm.-.i ilnlnlnw 

■ . 1 M.i.ir mmm ■■• 

>r'» vtUtv. \Uikvc»-i\. 

rlth (lick of HMKrr. 
I» iNiKltlon. Miitftr 
will not rlom- ulien In um-. 
Prrn-i t-ulton In handle In rtrntr. 
Siifi'ly fincrr iruaril. Surc-crlp 
p. Iliilnnrrd for target throw. ilk'. 
IF BROKEN WITHIN lO YEARS WE 
WILL REPLACE AT NO CHARGE! Use 
30 days. Money imrk IT not |t1eu»rd. Special 
1c Sale. km. I'UK K K.75. Send SS.7H K reeelve 2 
jilvei. Add *'H poatace, hand. Inc. Remit TOTAL S3. 25 
2 knivci. ORDER NOW! Midwest Knife Co., 9043 South 
\\ « ute. n, Dept . l)-tili>. < ileiuro, III. fMliSU. K-r . 1!Mfi 



Make Rubber Stamps for BIG PAY 




Meed more money? Earn 160-176 
m week, spare time, at home mak- 
ing rubber stamps for offices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospects—ev- 
erywhere. Right in your own com- 
munity Turn out special stamps for 
names, sddresses, notices, prices, etc., 
in minutes with table-top machine. We 
farnlih everything and hslp finmnc* im, at 
than bank rataa. Writ* fee fraa facts. 
No salesman will call. 

Rubber Stamp Div. t 1512 Janiis. Dept. R-3-FH, Chicago 60626 



KWfiSSfSeo 



it0H SHOT COMrUTt WITH ISO 

EXPL0DINC PELLETS 



World I F.nnl Preo: 

SLINGSHOT . 

Scope-type --Jsl 
•ighfl, " 



Cum lit n 1 000 
EXPLODING Pellets 




fling*. 
luMully pointed 
coit aluminum (lock. [ 
P.»fol g ip. So powerful il killt' ! ( H ™'' 
game. Fitt pocket perfectly! I j g jhi 
'uoronleed. ffi ■ tl ihooling manual. * itqo 
2 Leather Pooch S Shnc Assemblies only SI 50 ™ 
Add 50« oostago and handling. ORDFR NOW from 

GENERAL SPORTS, INC., Dept. PG, Lawrenceburi, In. 47025 




Only 



LONGEST RANGE - Broad- 
casts through any FM radio 
up to 600 feet away No 
wires needed. Uses 4 tran- 
sistors (including 1 F.E.T.). 
SUPER SENSITIVE - Picks 
up sounds up to 40 It. away 

HI-FI ELECTRET CONDENSER 



MIKE - 20 - 20.000 kHz response 

Send cash, check or money order to: 



SUB-MINIATURE 
WIRELESS 
F.M. MICROPHONE 

$1 iof (includes 
I /■ postage 

I " ant) battery) 

EXTENDED BATTERY LIFE - 

100 hours continuous use 
on single battery. 
FOR FUN. ..HOME... 
BUSINESS — Baby sitter 
Music mike Burglar alarm. 
Intercom. Party games. 
Not a kit. 



MORRIS & COMPANY 

P.O. Box 15281 

Salt Lake City, Utah 84115 



"tVe mail the same 
day order received. ' 



Offla^^SP^EKBREAKERLESS 



Install It 

Yourself 




FDR ALL CARS 



NOW optically-controlled MEGASPARK- 
the next generation in dependable 
electronic ignition — gives you: 



Perfect Engine Timing and Dwell 
Unmatched Fuel Economy 

• Lowest Operating Expense 

• Lifetime Guarantee 



S4g50 

Std. Mdl. 400 



Made in U.S. A 



Points and condensor are replaced by a supremely accurate 
opto-electronic sensor, so you eliminate tune-ups forever; 
timing and dwell never need resetting. 



MEGASPARK IS A SUPERIOR PRODUCTthat 
absolutely Improves economy, pickup and per- 
formance on every car under every operating 
condition. Optical trigger and fast switching is 
the secret. With the new High-Power Darlington 
Amplifier you get a fatter, longer duration 
"complete combustion" spark - great for 
today s lean mixture engines. Fast, Vt mi- 
crosecond switching time means cool, long-life, 
trouble-free operation. 

OPTICAL TRIGGER ELIMINATES MECHANICAL 
PROBLEMS MEGASPARK S infra-red opto- 
electronic sensor eliminates points and condenser 
No more worries over corroded, pilled points The 
modern opto-electromc trigger device never wears 
out. never needs adjustment It is totally accurate - 
for the life of the car Timing is not retarded as it is 
with other add-on units using magnetic pickup 
sensors. 

Installation? No Problem: Detailed Instructions 
Furnished! Fits All Cars ■ 4, 6, 8, Cylinder. 
Domestic and Foreign ■ Rotarys, too. 

Use you standard coil or order specially 
discounted Mallori Voltmaster Mark II below. 

LIFETIME WARRANTY 

Each MEGASPARK carries a lifetime tree 
repair or replacement warranty. No time limit. 



POWER TO SPARE IN SUB-ZERO WEATHER. 
MEGASPARK means guick starts on cold, damp 
mornings. Solid state, controlled optical trigger 
ing is rugged and reliable. It eliminates all prob- 
lems associated with the points and condenser 
It provides for cylinder-to-cylinder firing accu 
racy simply unattainable with any othe 
system - a key factor In gas economy. Extended 
dwell means increased coil saturation and 
higher spark intensity. 

CUT MAINTENANCE AND FUEL COSTS. 
MEGASPARK pays lor itself quickly It costs less 
than most tuneups and it locks the tuneup in . . . 
indefinitely MEGASPARK saves money thru in- 
creased efficiency and gas mileage, decreased 
maintenance costs You get better gas mileage; 
spark plugs last longer; pickup and power is 
enhanced; service cosls qo way down 
RELIABILITY AND DESIGN ARE SECOND TO 
NONE. Made with top-quality. U.S. made com- 
ponents housed in a heavy aluminum case, 
each unit is fully protected against reverse 
polarity, open secondary and power surges. 
Completely waterproof and heat resistant. 




Inured lifH 
' Emitter 



tainted nW 
Detect k - 



r {0) 



light Beam Control 

Ha 





IS IGNITION SYSTEMS INC., 2547 • 8th St., Space S, Berkeley, CA 94710, (415) 845-3 



Enclosed is my check Qi money order □; in the amount indicated. Please RUSH — Satisfaction Guaranteed. 



□ MEGASPARK 500 (jb $64.50 

□ MEGASPARK 400 @ $48.50 

□ MEGASPARK 300 £• $34.50 

□ VOLTMASTER Mirk II Coil @ $19.95 
Add for Postage and Insurance. 
California residents add sales tax 

TOTAL: 

NAME 

ADDRESS 

CITY 



$1.00 



□ SEND FREE ILLUS- 
TRATED BROCHURE 

Charge my 

□ MASTER CHARGE 
0 BANKAMERICARD 

(Please provide full 
credit card info) 

CAR 



IMPORTANT: 



model of car, 
engine 

displ ac emen t 
and number 
of cylinders. 

CYI 



-STATE- 



-Zip- 



s' 
s 



THESE 

BEAUTIFUL 

CLOCKS 





Now at big savings! 

Send just $1 Tor 
iilans ft instructions 
to build cho ce of 

(A) Grandfather, (B) Steeple. (C) Grand 
mother — plus information-packed cata 
log of movements, dials, parts & kits 
to build these ft 16 other fine clocks 
All 3 plans — $2.50. Catalog alone— 25c 



MASON & SULLIVAN 

Dept. PS, Osterville, MA 02655 



#\n Atlas Body 




my method of DYNAMIC-TENSION 
starts giving you results that you feel 
and your friends will notice. Big, 
useful muscles. Gain pounds in weight % 
where needed. Lose "pot belly." 
Send me your name and 
address for my 32-page 
book— FREE. 

CHARLES ATLAS 

49 West 23rd St., 
New York, N.Y. 10010 
Dept. Ul 
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NOW! Get in on the 
PROFITS in Q 



SMALL 




Work part time, full time- 

right at home - we help 

you every stop of the way. 

No doubt about It... as a small engine pro. you can cash in 
on the huge demand lor qualified men in one of America's 
fastest growing industries You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour-and that's 
just for labor. A simple tune-up earns as much as $17.50 lot 
less than an hours work, and parts, engines and accessories 
will add even more to the profits 

Plenty of business waiting (or qualified men. 

46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn.. and 
one-million new engines are being built each month With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers. 
tillers, edgers. power rakes, garden tractors, chain saws, mini- 
bikes, snowmobiles, generators, go-carts, paint sprayers, snow- 
blowers the list is almost endless. 



Professional 
Tools And 
Equipment 
PLUS 

3 HP Clinton . 
Engine \' 




All YOURS TO KEEP — 
.All At No Extra Costl 



NO EXPERIENCE NECESSARY! 

You don't need to be a bom mechanic or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated so clear you 
can't go wrong, and with our famous leamby-domg method 
you get practical hands-on experience We also show you 
how to get business, what to charge, where to get supplies 
wholesale all the inside tricks of the trade you need to 
assure success right from the start. 

Send for FREE Facts -Do R TODAY! 
NO Obligation — NO Salesman Calls! 

You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 



RUSH COUPON TODAY 

BELSAW INSTITUTE 
537K FIELD BUILDING 
KANSAS CITY, MO 64111 



BELSAW INSTITUTE 
537K FIELD BUILDING 
KANSAS CITY, MO 64111 




lSt*» V FREE 

BOOKLET! 

Send lor your 
copy today 1 

Acciedited 
Mem Dei 
National Home 
Study Council 



□ YES, please send me the FREE booklet that gives _ 

full details about starting my own business in Small I 

Engine Repair I understand there is No Obligation and | 
that No Salesman will call on me 

I NAME I 



I 
I 
I 
I 
I 
I 

I CITY 



ADDRESS- 



STATE. 



_ZIP_ 



I 

.J 
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■ FREE! POWERFUL MUSCLES FASTlJ 

I Fantastic New Discoveries In the science of | 

■ bodybuilding. Add inches of powerful mus- a 
cles to arms, chest, shoulders and legs, se- I 

■ crets on trimming the waist with ultra- ■ 

■ modern methods — fast! Results Guaran- ■ 



pj teed! Send for free brochure! 

■ Universal Bodybuilding Box 4 85 Dept. A I 
| Dearborn, Michigan 48121 " 



End constant BARK, BARK, BARK! 

No time watted in training — attar). 
Bark-Trainer :tnd forget It! Works 
instantly and automatically while you 
sleep or go about your duties. Re- 
quire* no attention, produces long- 
luttnu results. Just let dog wear 
Bark-Trainer collar a few days until 
the problem Is corrected then tnke 
I tl off. It's that simple! Tiny elec- 
1 tronic circuit converts vibrations of 
dog's bark to harmless but effective 
shock. He associates his excessive 
harklru: with the startling effect it 
produces. Absolutely safe. Most ef- 
fective method ever developed. 10 day 
MONEY BACK GUARANTEE. 
Helco was the first to have a Bark 
Collar that would work efficiently 
with an Inexpensive It- volt battery. 
Some competitive models require 
factory battery replacement, costing more than $10.00 and 
leaving you without a collar for 10 to 14 days. Works on 
any size dog. Order by mall or call us for Immediate 
r.O.D. shipment. We will deduct $1.50 of your phone call 
from cost of trainer if requested. Just dial 1 -713 — 682- 
2728 anytime day or night. To order by mall, send check 
or M.O. for $39.05 (Post Paid) or charge to Master 
Charge, BankAmericard. or American Express to RELCO 
I N D , , Dept. M— 1 1 . Box 108A0. Houston. Texas 77018. 




j S1LVO (BRAND NAME) TOOL CATALOG 

I Thousands of Exciting Tool Values! Stanley, 
I Ski I, Millers Falls, Wellsaw, Dremel, Disston, 
j Helios, Speedy Sprayers, Plumb, Kennedy, Huot, 

Rockwell, Channellock, Crescent, Vise-Grip, Rid- 
I gid, Unimat, Audel Books, Nicholson, General, 

Indestro, Xacto, Wiss, Pony Clomps, Wen, and 
[ many other Nationally Advertised brands of 
I Tools & Supplies. We ship Coast to Coast at 
| prices hard to beat. Send $1.00 for our big 168 

poge tool catalog today. 

SILVO HARDWARE CO. 

107 Walnut St., Dept. PS-7, Ptila., Pa. 19106 



^,^^g^»w^ Universal Router/ Shoper 

^^tg^ffnOtktj^Toblc — Ideal for shaping I 

^Bijw/'wjoncl jointing small ma- I 

fSS|^^lT f tenals that are normally . 

I ^^a^S»^a»n I difficult to hoodie. Build I 

I ^^^^^T I P' c,urc frames, ploques, | 

I I or cosily odd a decorative j 

■ touch to mouldings. Fea- 
tures miter gauge for safe I 

I cutting at ony angle. Ac- | 

cepts most router Skit, , 

■ B&O, Stanley or Rockwell I 
— Add $2.50 for shipping — Reg. $16.95 
71025-S37 P— 7 lbs Special — $1Q.9» 




HUNTING ~*^ f> ^ - -" 



^2 G^800 

rums -JSSirJSS" _ 

SILENT, POWERFUL, ACCURATE HITS L1U-: RIFLE Bl'LLET. Improved version ol lamous Anfezon hunlins 
blovv-Kiin. Thrilling snort! Kills varmints, pests. Survival. Defense. Ideal «ifl. Compressed breath Rives anw-ing 
power. 200 ft range. Astound friends! Rugged 3H cal. precision aluminum. 2-WAY ruUjer in. piece. Pierces 1 1 



GUARANTEED 10 YEARS 



plv-vvood. Speed 300 ft sec. \ot a toy! Has 100-3",5" steel darts [kit) carry case, instructions. Compact 4Vi ft. model 
S6.9H! Popular VA ft $7.98! Magnum BVi' $9.98! Extra darts $2.30 per 100! $12/500! "Super BONOS ' BUY 2 CUNS 
(jtT"800 Marts, sline. quiver, patches, cainc-u 
I" ($40 bonus)! BL'Y4SAME*Si 
— 3 postage KA(3 f gt.n. Send cash..~.~. 
NO CHARGE! rjse 30 days. Money back if not delighted. HOUSE OF WEAPONS. INC Bo*794-J I .Provo, Utah "Will 



I -BOD darts. sling.quiver.i»tr.hes.cainouflage.te^ 
rod * "MOO" [540 bonusl! BU Y 4 SAME ♦ Surprise H. 1K 1 2000 ($53 



l$«3lAii,i$l.50nost.i g ef:-\aigiin.Sendcash.check.m.( 



_ bonus)! BUYS SAME • 2000 + FREK6th(il'\ 
IF BROKEN VVTTTON 10 YE ARS WE WILL REPLACE AT 




K 1 



J \, 



Free 1976 

outdoor 

catalog 

endorsed 

by the 

experts. 



Get REIs free outdoor catalog with over 1600 
top-quality items for outdoor people You II find 
gear and clothing tor mountaineering, 
backpacking, cycling, camping and more 1 And it s 
all available at low REi Co-op prices 
For a one-time $2.00 membership, you II get all 
our upcoming catalogs and an annual dividend on 
money you spend at Recreational Equipment. 
Last year. St .900.000 was declared in dividends to 
our members 

Shop REI in Seattle and Berkeley. Use coupon 
below or call toll tree for your catalog. 
(8001 426-0351 

U I want to be a MEMBER enclosed it S2.00 

I j Please send me FREE color catalog only 

NAME 

ADDRESS 

CITY STATE ZIP 

PSC-7-C 




fcoap 

Recreational Equipment Inc. 
"The Original Outdoor Co-op — Est 1938 
P O Box 22090. Seattle. WA 981 22 



Clean spark plugs can save you • 
up to 1-2 gallons of gas per tankful! A 

SPARK 4 
PLUG) m 
CLEANER w 

A New Red Devil Product VJf 



• 2 Models available- 12V DC or 
Dual Voltage 12V DC/1 10V AC 

• Rugged 12.000 RPM motor 

• Comes complete S ready lo use 
-includes power cord, glass 
bead abrasive & gap gauges 

• No compressed air needed 




$1995 

DC Model 

s 2495 

AC/ DC Model 



COR DEL PRODUCTS. DEPT. PS 7 
5135 N. Harbor Dr.. San Diego, CA 92106 



Name 

Address 

City 

State 



JZip 



Check model desired DC □ AC/DC □ Add $1.55 
postage and handling. Calif, residents add 6% sales tax. 



SATISFACTION GUARANTEED 

or return within 30 days for refund 



INVENTIONS 
IDEAS WANTED 



Developed, Marketed for 
Cash/Royalty. 
Salts or Licensing to Industry 



MO IDKA 15 TOO SMALL 

LAWRENCE PESKA 
ASSOCIATES 

500 Fifth A»e., Dept. P08 
Now York, N.Y. 10038 



Toil-Free No.: (800) 223-6655 
(N.Y. State residents call: 
(212) 354-8686) 

OHicM rnrouflnoui the USA t Cinadi 



Send for FREE booklet- 
"Hem to Safeguard, Detrelap 
and Market Your Ideas 
to Industry." 



City_ 



.Zip. 



100-PAGE CLOCK BOOK 
Everything for 
Clock Builders 

33 Clock Kits 
30 Clock Plans 
114 Movements 
150 Dials, plus 
Brass Hardware, 
Hands, Hardwood 
Moldings and Trim 

35 years experience! 
Don't order until you have seen the most in- 
depth clock builder's catalog. Grandfather, 
grandmother, wall, shelf, school, bracket & 
novelty clocks galore! The hard to find and 
the unusual are included for both the novice 
and the experienced horologist. 

Send 50? Today for Craft Clock Catalog 
CRAFT PRODUCTS COMPANY 

Dept. 2, Elmhurst, Illinois 60126 




VALUABLE COUPON | 

YouMake 
Them... 

keveryone will 
admire them. 




yourself, so easy and it's fun to do. 
Contains everything you need to 
complete one Belt and one Wallet as 
shown. Includes pre-cut parts, profes- 
sional tools, dyes, buckle, and 
instructions. 



STATE . 



. ZIP . 



M»il or lake thii coupon to Tandy L.alh.r. Horn 
in most cities nationwide 



COUPON CPXQITIONS L 



coupw, p.. pOTon Hot < 
a " m *' tv CMA and may nM I 



4lnd 



IttwS&ttSm + mS °^S7.9S.95c«or.h, PP ,n. 
« c«mb.mi«M, «,,«, «„ v olh#r TANDY LEATHER, 2808 Shamrock 
Ttwtt>a«ow. Ckept VVPSV, Ft Worth. TX 76107 
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PREMONITION 

MONITION 
• 

TELEPATHIC 

COMMUNICATION 
• 

INTUITIVE 
INSIGHT 





Behind Your 
Conscious Mind 

WHY LIMIT YOURSELF to 
five senses? There is a greater 
world of realization behind your 
outer self. Impressions of these 
extrasensory powers occasion- 
ally arise. The strange feeling 
of impending danger — an intui- 
tive hunch — receiving another's 
unspoken thought— these indi- 
cate unused potentialities. 
They are natural phenomena. 
To understand, develop, and 
direct them can transform your 
whole personality. They pro- 
vide greater insight and per- 
sonal achievement. 

FREE BOOK 

The Rosicrucians, a worldwide 
cultural organization ( not a re- 
ligion) have the facts about 
your extrasensory powers. A 
free book The Mastery of Life 
tells how you may share this 
practical knowledge. Use cou- 
pon or write to Scribe K.A.Z. 

Wye ROSICRUCIANS 

(AMORC) 
San Jose, California 95191 U.S.A. 



Scribe K.A.Z. 
The ROSICRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 

Please send me a complimentary copy of the 
book "THE MASTERY OF LIFE." 



Name- 



Address- 
City. 



State^ 



_Zip_ 



a m THIS AD IS YOUR MAIL ORDER FORM | 

- m THE^LOWEST^ f I 

BRAND NEW, FIRST QUALITY 1 




STEEL RADIAL 

TIRES 

These are the very same Michelins you see 
advertised at much higher prices. Max cuts out 
the costly frills to keep Michelin tire prices lowest. You owe it 
to yourself to compare. 

Lowest Markup. My profits on these famous tires are among 
the lowest in the industry. But I sell more Michelins that way. 

Minimum Bookkeeping. Help me by paying with Certified 
Check. BankAmericard. Master Charge or Money Order. 

No expensive catalogues. They increase overhead costs' 

I ship your order the same day II Is received. No expensive 
computers, no costly extra warehouse space. 

Ho Phene Orders. Another way I keep costs down. Just drop 
your order in the mail. 

Al tires brand new, first quality. No blems. seoonds. or retreads 
MICHELIN XWW 



Ouan Tubeless WW Price F E T 

165 (AIM) 13 33.51 1.83 

_ 175(BR78)13 35 64 1.99 

17S (CR78) 14 37.90 2.10 

1»5(ER78)14 40.81 2.30 

195(FR78)14 43.46 2.57 

205(GR78)14 47.23 2.77 

215(HR78)14 51.58 2.98 

205(GR78)1S 50.13 2.93 

215(HR78)15 53.35 3.16 

225(JR78)15 55.70 3.33 

230(IR78)15 63.83 3.40 

235 (LR78) 15 68.43 3.51 

MICHELIN ZX 

Ouan Tubeless BW Price F E T 
145SR10 



155SR12 

145SR13 

155SR13 

I65SFU3 

175SR13 

165/70SH13 
. 175/70SR13 
_185/70SR13 

165SR14 

175SR14 

185SR14 

185 70SR14 

155SR15 

165SA15 



21.11 
27.68 



25.34 1.25 
27.15 1.46 



28.77 
32.09 
31.87 
35.70 
39.52 
34.62 
35.91 
36.76 
42.14 
33.17 
37.36 



1 61 
IBS 
1.54 
1 75 
204 
1 68 

1 99 

2 24 
11? 
1 66 
1 79 



Ouan Tube Type BW Price F £ T 



MICHELIN X AS 

Ouan Tubeless BW Price F.E.T. 

165HR13 38.19 1.70 

175HR14 46.02 1.95 

165HR15 42.79 1.97 

Ouan Tube Type BW Price F.E.T. 
_ 165HR13 35.36 1.66 

165HR14 3685 1.75 

175HR14 42.59 1.66 

165HR15 39.64 1.88 

1SSHR1S 50.11 2.30 

MICHELIN X WX 
Ouan Tubeless BW Price F.E.T. 

195/70VR14 86.81 

205/70VR14 92 63 

185/70VR15 85.99 

205/70VR15 98.33 



215/70VR15 101.76 



2 64 

2.82 
2.50 
2.95 
307 



145SR13 
155SR13 

.165SR13 
155SR14 
165SR14 

.135SR15 
155SR15 
165SR15 



23.47 
25.15 
27.93 
28.72 
32.07 
20.93 
30.74 
34.46 



1 23 
1 43 
1.54 
1.52 
1.61 
1.07 
1 57 
1 63 



Ouan Tube Type BW Price F E T 

205VR14 93.14 3.04 

U5/70VR15 79.64 2.53 

MICHELIN XVS 

Ouan Tubeless BW Price F E T 

185HR14 57.10 2.39 

_ _195/70HR14 58.47 2.33 

205/70HR14 62.37 2.46 

Ouan Tube Type BW Price F £ T 
U5HR14 52.88 2.30 

MICHELIN TUBES 

required for Michelin tube type tires 

13- inch lubes 4.75 El. 

14 15 inch, thru 165 . . . 5 65 Ea. 

14- 15 luck. 175 thru 205 7.75 Ea. 

Price includes F.E T. and freight 
(with tire order only | We will send 
the appropriate size 



Freight anywhere east of the Rockies, add $2.50 per tire; 
add only $4.00 per tire for prepaid shipments west ol trie 
Rockies. 

How to order your Michelin tires: 

Clip out this ad and mark the quantity you want next to your 
tire size. If you want tubes, check here [ ]. Mark the total 
cost, including F.E.T. here (east of the Rockies add $2.50 per 
tire: west of the Rockies add $4.00 per tire): 
Md & Va residents r» 

add 4 ° 0 stale sales tax. V 

I am paying by 

Card No 



Certified Check 
Money Order 
BankAmericard 
Master Charge 



The 4 Numbers above 
name en Master Charge _ 

Exp. Dale 



Name_ 



Address- 
Cily 



.State/Zip- 



MICHELIN TIRtS AT MINI 1 
PRICK BY MAIL I 



8825 BROOK VILLE ROAD, DEPT.PS7 

SILVER SPRING, MD. 20910 1 

Copyright • 1976. Man Gokloergh Tire Company j 

JULY 1976 I 147 




OPPORTUNITY MART 



A-1 CHRISTMAS GIFTS 

TRAMPOLINES! Jumbo 6' x 12 7 
Ground Level. Kit $120.00. Details: 
Trampolines PSAJ. 1367 Highway 
13B. Riverdale. CA 30206. 



1 AUTOMOBILES 

ELECTRIC Volkswason Plans 
$15.00: Information Catalogue 
$3.00. KAYLOR-KIT. 1918 Menalto. 
Menlo Park. CA 94025. 

CONVERT Your engine to DIESEL 
operation. Complete instructions only 
$9. Val. P. O. Box 35044. Houston. 
TX 77035. 



50 MPG CARBURETORS. Do Thev 
Exist? Free Details. Madison. P.O. Box 
206-ASP. Berea. KY 40103. 

SYNTHETIC OIL! For information 
send 25c to: Environ Synthetic Oil 
Co.. 1300 17th Street S.W.. Birming- 
ham. AL 35211. 

MAKE THIEVES RUN. automatic 
burglar alarm protects cars, tires, con- 
tents from theft. Easily installed. 10 
year factory guarantee. $19.95. H & 
J Sales. Box 567 -S. Russellvllle. AL 
35653. 

MY $500 Electrical Car. Patented: 
Registered. Good Mechanic with Elec- 
trical knowledge; Build for Fun/Profit. 
Information $3.00. Zuelco. 1320A 
Dorchester Ave., Boston, MA 02122. 



FOUR WHEEL TRACTION. 

Drive in Snow, Sand, Mud, Cross 
Country. Converts any vehicle 
for little as $20. For Plans - 
$3.50. 

VANSCRIPT 

Box 8, El Granada, CA 94018 

2 AUTO SUPPLIES & 
EQUIPMENT 

ANTIQUE Ford Parts. Large Illus- 
trated Catalogue $1.00. Mark. Lay- 
ton. NJ 07851. 

AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Self-addressed Envelope for Current 
Specials. Associated Distributors. 401 
Augusta St.. Cincinnati. OH 45202. 

ALTERNATOR Generator Rsbulld- 
ing Book. Information: Hedelund En- 
gineering. Box 5777. Las Vegas. NV 
K'1102. 

INSTANT 110 VOLTAGE POWER ANYWHERE 

For curs, cmnpers, trucks, 
boatt w/alternator runt all 
power tools, Htc*. tuv.t.-r, 
NOT a Junction Iwx. t>ut » 
rimed plastic chsc. Up 1o 
3CH10 wattH. 2 outh-ts. 

MfMjr fuse. vnitttEp lite. 

II.. Approver!. Install 
oat* 1 1 v In ml nut om . ( ■ rcat 
for farmer*, sportsmen A- 
emerjrcnrleK. l.uar.int «•<•<! 
for the life of vour vehicle. ONLY Sir,. or, 
postpaid earth, check M.O.. BankAmericnrd, 
Arner. Kxp. or Master Chance w/Exp. date. 

KAL SALES. Dept. PS-4 

3375 Park Ave., Wantagh, NY 11793 

RADAR Detector. Proof, Informa- 
tion. Amato Company, Box 5D, Guil- 
ford. CT 06437. 




BATTERY Reconditioning Kit. in- 
cludes molds, material, instructions. 
Apex Engineering. 3100 Ramona. At- 
ascadero. CA 93422. 



Lubricate disc brake inner wheel 
bearings in 5 minutes, 

no disassembling of 
wheels, rotors, cali- 
pers, or brake lines, 
available at your lo- 
cal parts dealer. Or 
write (Money Back 
Guarantee) 
TREM PROD. CO., Dept P 
7 Page Rd., Bedford, MA 01730 




CLASSIFIED ADS $3.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 75C per word extra. All cap headline or white 
space. $15.00 per line. CLASSIFIED-DISPLAY ADS 
$205 per inch, per month. Complete details on request. 
Advertisers using a P.O. Box number must furnish com- 
plete name and street address for our records. 
CLOSING DATE for the September issue (on sale August 
27) is July 9. Send classified orders to M.C. Ansbro, 
Classified Adv. Mgr., Popular Science, 380 Madison Ave- 
nue, New York, NY 10017. 



DRIVE IT LONGER... 
SAVE ON REPAIRS 
_____ with a 

HAYDEN 
OIL 

COOLER 

9 out ol 10 transmission & engine fail- 
ures are caused by overheating With 
a Hayden oil cooler you can stop over- 
heating • drive your car. van camper, 
motorhome or motorcycle twice as 
long Write lor Iree booklet. 



TRANS-COOLER. INC 

Dept. M6/1531 Pomona Rd . Corona. CA 91 7?0 



AIR Conditioning Specialty Tools 
for Automotive Mechanics at Discount 
prices. Send Self-Addressed Envelope. 
Associated Distributors. Dept A 1. 
101 Augusta St. Cincinnati. OH 45202. 

SPARKPLUGS. Lifetime Guarantee. 
Increase Efliciencv. Information. Ama- 
to Co.. Box 5D. Guilford. CT 06437. 

TEN SPEED for vour WINDSHIELD 
WIPERS. Write to: Pause-Between- 
Wipes, Box 2802, Houston, TX 77001. 
for complete information. 



SENSATIONAL WINCH OR HOIST 
12 Volt; size— loaf ol 
c^?^ bread. Lifts '/ 2 ton, 

Qui j • <^~^ puiis ,n 2 '"" up 2 ''°° 

« rade $129.95 and up. 

Reversible, self locking. 
Complete with cable, hook, switch and 
wiring. 

SUPERWINCH, INC., DEPT. PS 

Putnam, CT 06260 / 203/928-7787 



CORVAIR Parts — 1800 Different 
CORVAIR Parts Stocked: Catalog — 
$1.50. Clark's Corvair Parts, Shelburnc 
FaPs, MA 01370. 



AUTO TRAILERS & 
CAMPERS 



CAMPER I TRAILER KITS. PLANS. 
FULL SIZE PATTERNS Especially for 
Amateurs. Save! Build your own RV! 
Dozens of Models for domestic and 
import vehicles. NEW Gas-saving mod- 
els, pickup covers, fifth wheelers. Van 
Conversion plans 55.00. Pictorial in- 
structions assure professional results. 
Send $1.00 irefundablei for illustrat- 
ed details PLUS RV Kits Equipment 
catalog. GLEN L RV'S. 0152 PS Rose- 
crans. Bellflower. CA 90706. 

4 MOTORCYCLES, 
BICYCLES & SUPPLIES 

MOTORIZE Bicvcles — Plans! Elec- 
tric J2.00 — Gasoline $2.00 — Both. 
$3.00. Guaranteed. Britt. 056 Spring- 
dale. Atlanta. GA 30306. 

ILLUSTRATED Catalog 25c. Parts 
and Accessories. Custom and Stock. 
For Most Makes and Models. Motor- 
cycle Supply. Box 159S. Fairbury. IL 
6173(1. 

BICYCLE parts and accessories, 
wholesale prices. Write: Bicycles 4093 
Wm. Penn Highway. Murrvsville, PA 
15668. 



MOTORIZE YOUR BICYCLE; PLANS. 
GUARANTEED AND EASY! Gas $2.00. 
Electric $2.00. Both. $3.00. Js Bike. 
1050 Cole. San Francisco. CA 94117. 

BICYCLE PARTS. The "Handbook 
of Cycl-ology". 160 pages - 5000 
items. Foreign and domestic parts, 
tools and accessories and gear tables 
and instructions. Send $3.00 to: Cvcle 
Goods Corporation. Dept. H. 17701 
Leeman Dr . Minnetonka. MN 55343. 




Ealy to Build PLANS 

I GO K ART $2.00 

MINI BIKE $2.00 

THREE WHEELER $2.00 
THREE WHEELER A.T.V. $5.00 
MINI CAR ........ $3.00 

PEDAL BOAT $4.00 
12' SAIL BOAT $4.00 
SAIL BOARD $1.00 
PONTOON BOAT $1.00 
8'-H YDROPLAN E $2.00 
2 People MINI JEEP $3.00 
SNOWMOBILE SLEIGH $3.00 



MINI VEHICLES PLANS 
Dept. A, 
Choiy, N.Y. 12921 




A VI A TION 



ULTRALIGHT Airplane Design 
Construction 300 illustrations. 
$10.00. Beaujon. 1119 12th N.E.. 
Ardmore. OK 73401. 

NEW. improved hang gliders — 
Bobcat II. Kestrel. Information kit. 
school list. $1.00. Sky Sports. Inc.. 
P.O. Box 441-SG. Whitman. MA 
02382. 

FLYING For Beginners. Descriptive 
Aviation Manual. $3.95. Stanford 
Aviation. P. O. Box 782-PS. Lafav- 
ettc. IN 17901. 

HANG GLIDING: plans $5.00: direc- 
tory $2.00: catalog free: monthly- 
magazine $7.00 vear. sample 50c: 
Flatland Flyer. 3314C Dix. St. Louis. 
MO 63114. 

DISCOVER HANG GLIDING with 
'Windrider". The Rogallo that's chang- 
ing Hang Gliding. Unsurpassed Quality 
*V Safety. Plans $5.00. Free informa- 
tion. Free-Flight Systems. 12424 Glad- 
stonc Ave.. Sylmar, CA 01342. 

ALL About Ballooning. Handbook 
$3.95. Aerostat. Box 141. Long Sault. 
Ontario. Canada KOC IPO. 




JET ENGINE 



REVOLUTIONARY! Allwtiostcit 
marvel at its POWER. SIMPLICITY. 
PUSH-BUTTON STARTING ! 
100*. Throttleibie CONTROL 1 
• SAFE 1 RELIABLE 1 Clean Exhaust! 
LIGHTWEIGHT. Never wears out! 
• POWER your GUfJer Small Plane 
ice Sled lut. Go-Kart Ttsl Slind. lie 
• fASi TO BUILD CONSTRUCTION PLANS. 
IS 11 TMRUITJfT WI »Ut PLANS SUM 
„ 40 LI THRUST tit 00 * Hit H)!i 

9W In- Esmp.elt INFORMATION PlCk*|C 

■ ■ m i ■; .■.<.'-,'- .■ j 

Turm Compi'nons *'lf> Dine J«t$ *nfl t book on WM 
Infoflfiauoo InnHiUti 0 CiUtofi Pit Few fall I Pitch.. 



EMG ENGINEERING CO. 

1851B G SO BROADWAY. GAHDENA, CAL 90241 



faj.'lll 




BUILD, FLY 
THE COPTER 



Since 1953, Ben$en 
has meant low cost 
flying for pros and 
novices alike. Start 
with the Gyroglider 
then convert lo a 
powered Gyrocopter. 
Wheels interchange with floats and snow 
skis. Designed to be built with ordinary hob- 
byshop tools. Send $5 today for colorful 
INFO PACKET with 3-View Drawings, 6-pg 
Bulletin showing many pictures and more. 

BENSEN AIRCRAFT CORP., Dept. PS 76 
P. 0. Bon 31047. Raleigh. N. C. 27612 

NAME 



ADDRESS 



BUILD — Single- Passenger Jet Hel- 
icopter! Easv. inexpensive. Detailed 
Plans. Drawings — $6.00. Hclicraft. 
Box 7153-A. Baltimore. MD 21218. 

A1RBOAT. Propeller. Engines. Hubs. 
Mounts. Supplies. Corvair. V-W Con- 
versions Removable Airdrives. Cata- 
log S2.00. Banks-Maxwell. Box 3301- 
G. Ft. Worth. TX 76105. 



5A 



HOVERCRAFT 



HOVERCRAFT Plans. All Sizes: 
Tested Designs. Catalog $1.00. Univer- 
sal Hovercraft. Box 281. Cordova. IL 
61242. 

BUILD VW Powered 2 seat "Neova 
2" Hovercraft and skim at 35 mph 
over land or on water. Neoteric — 
USA — INC.. Fort Harrison Industrial 
Park. Terre Haute. IN 47804. Infor- 
mation Pack $8. Plan Pack $50. 

AERO-Car. Amazing Hovercraft 
Bi'llt Easily with Ordinary- Tools. 
Lawnmower Engine Power. Carries 
One Man Plus. Hovers. Flies Forward. 
Backward. Sideways. Over Land /Snow 
t Water. Complete Construction Plans 
and Brochure $5.95. Aero-Projects. 
Box 5118PS. Clinton. NJ 08809. 



ASTRONAUTICS 



ROCKETS! Commercial and Model 
— Fly with F.S.I.. the ultimate — 
Largest rocket motors. Catalog 75c. 
Flight Systems. Inc.. 9300 East 68th. 
Raytown. MO 64133. 

•REACTIONLESS" SPACE DRIVE 
INDEX, listing 30 different. $5.00. 
Cosmic Enterprises. 508 McGavock 
Pike. Nashville. TN 37217. 

FLY REAL ROCKETS! Estcs Rock- 
ets are powered by safe solid propel - 
lant model rocket engines. Heights 
over 2500' possible. Mid-air multi- 
staging like NASA. Rocket-launched 
gliders. Data-gathering from high al- 
titudes by telemetry or aerial photog- 
raphy. Send ?5c for full-color cata- 
log to Estes Industries. Department 
3Y. Penrose. CO 81240. 

BOOMERANGS! 18 Australian come- 
back designs. FREE Catalog! Boom- 
crangman. 312 Park, Monroe. LA 
71201. 



FLYING ROCKETS 

WORLD'S LARGEST SELECTION 

ALL MAJOR BRANDS 

Real Rockets Launch lOOO's of feet and 
fly over and over after parachute recov- 
erv. Sare. Inexpensive solld-propellant 
engine*. Super starter set S8.83. ppd.. 

Wow! 6 ft. tall rocket S3. -to ppd.. 

Low prices: Fast service: For space 
stickers with lame ENCYCLOPEDIA OF 
MODEL ROCKETRY catalog, send SI to 

AVI ASTROPORT 
Mineral Point, Wl 53565 



7 BOATS. INBOARD & 
OUTBOARD MOTORS 

NEW 1975 Evinrudes. 6 $400 . . . 
15 $578 ... 40 $760 ... 50 Electric 
$1075 ... All Sizes. Scott-McCulloch- 
Parts. Handling $1.00. Electra Marine. 
610 Merrick Road. Lvnbrook. NY 
1 1563. 
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CAROLINA DORY/SKIFF 19 

(20 MPH/20HP 25 MPH/35HP) 

Builders Plans only $10.00 Air Mail 
$12.00 180 page Portfolio, Photos, 40 
Plans 1 5/45 ft Fishing/Surfing/Sail- 
ing/Power Dories $5.00 Air Mail $7.00 

TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 



11 DO-IT-YOURSELF 

ELECTROPLATING. Complete Text- 
book. All Metals, Electroplate Metal- 
lic/Nonmetallic Items. $7.00. Details 
Free. Tropic, Box 95P, Palm Bay, FL 
32905. 

HYDROPONIC Catalogue. Send 
$2.00, refundable next order. Equip- 
ment, kits, parts, supplies, nutrient, 
plans, books, greenhouse kits. Sys- 
tems from $39.95. Everything you 
need by mailorder. McLean, 10885 Ka- 
lama. Fountain Valley, CA 92708. 



BOAT KITS. HULL KITS. FRAME 
KITS, PLANS & PATTERNS. World's 
Largest Catalog, Over 300 Modern De- 
signs for the Amateur in Fiberglass, 
Plywood, Strip Planking, Steel, Alu- 
minum Cement, from 7 to 70 Feet. 
SAIL-Prams, Day Sailers. Motor-Sail- 
ers. Ocean Racers, Trimarans, Cata- 
marans. POWER — Cruisers. Trawl- 
ers, Run-A-Bouts, Fishing Boats, Kay- 
aks. Inboard da Outboard Hydro- 
planes. Tunnel Boats. Also Complete 
Boat-building Materials. Sails. Fiber- 
glass, Plywood, Etc. Send $2.00 for 
Catalog., Includes, New Boatbuilders 
Guide, to Clark Craft, 16-S Aqua 
Lane, Tonawanda. NY 14150, 



SOLAR Collector, Major Improve- 
ment, Higher Temperatures - Reduced 
Costs (68 cents / square foot). Infor- 
mation $2.00. Design / Construction 
$25.00. Chalet. Box 8106. Rochester. 
NY 14617. 



KAYAKS And Kits, Fiberglass, Sla- 
lom, Downriver, Sailing. Free Bro- 
chure. Baldwin Boat Co.. Dept. P, Or- 

rtngton, ME 04474. 

TWIN ENGINE SYNC INDICATOR. 
Single Station/Dual Station. Complete 
Instructions, Diagrams. Parts List 
$2.00. Kit $9.00. Assembled Unit 
$34.00. Specialty Products s 2 . 
881 N Barfleld. Marco Island, FL 
33937. 



FREE Catalog. Kayaks. Canoes 
Sailboats. Pirogues. Fishing Boats, 
Duckboats, Plans, Patterns. 41 Mod- 
els. Outdoor Sports, Box 1213-PS. 

Tu scaloosa. AL 35401. 

MARINE Engines, Conversions, 
Parts, Equipment. Catalog Free; post- 
age and handling 50c! Stokes Ma- 
rine Supplv, Coldwater, MI 49036. 



CANOE. Kayak Kits — Wood Can- 
vas Molded Fiberglass — Free Cata- 
log. Trailcraft. Inc., Box 6062. Con- 
cordia. KS 66901. 



NEW! Duomotor silent boating. Try 

it you'll like it! Ventures. Dept. 

2 PS, P. O. Box 3306. Simi Valley. 
CA 93063. 



BA TTERIES, 
GENERATORS, ETC. 



9 ELECTRICAL 
SUPPUES & EQUIPMENT 



Tim »fiiii ml 

■■ T ata r — AoN — 

Hydro- Electric Plants 

Machinery - WjndmJUS - Can-lagce 

HT1UKUE L*!l-iy w °°°«» 'I l- rtuadqblel 
■ twiwf E5g £ D»!rr S3 "ft. i^itmtrg . Mw>d Twli 



BtOTM, 

CUTLERY 



Cumbcrlind Ccn'l Slorel FARMING 
M>t. P7 It. 1 •>! «7tl UTENSILS 
CroaevlMt, Tm. 3SSA5 I 



FIBERGLASS BUILDER'S MATE- 
RIALS. Lowest Factory Prices in 
Cloth. Mat. Roving. Resin. Apoxy. 
Foam. Bronze Nails. Plywood, Mahog- 
any. Send $1.00 for Literature or 
$2.00 for Literature Plus Booklet on 
Mold Making and "How To" Fiber- 
glass. Clark Craft, 16 si Aqua Lane. 
Tonawanda. NY 14150. 



BOAT PLANS. FRAME KITS. FULL 
SIZE PATTERNS! Easy. Proven Meth- 
ods especially for amateurs include 
step-by-step pictorial instructions. 
HUGE 128-page catalog shows: Sail- 
boats — Powerboats — Inboard* — 
Outboards — Jets — Houseboats — 
Cruisers — Hydroplanes — Trawlers 
— Catamarans — Ski Boats — Tunnel 
Hulls — 8' to 49'. NEW "ONE-OFF" 
FIBERGLASS DESIGNS! Also fasten- 
ings, fiberglass, rigging, hardware, 
sails, spars, boat trailer plans, "how- 
to" books. Send $1.00 for catalog 

glus FREE "Boatbuilding Supplies" 
rochure. GLEN L MARINE. 9152 
Dept. SP Rosecrans. Bellflower. CA 
90706. 



ENERGY plans/ booklets. Water pow- 
er, wind power, wood, solar, electrical, 
energy home, and more. Catalogue 
$1.00. Chalet. Box 8106. Rochester. 
NY 14617. 

DRIVE AWAY THIEVES and intrud- 
ers with automatic alarm stickers! 
For home/store/office/car . . . 5 — 
only $2.00. Willingtonhouse Box 
12422, Columbus. OH 43212. 



THE COMPLETE HANDBOOK 
OF LAWNMOWER REPAIR 



I Here's everythine; you seed to know to keep j 
J your lawn equipment in tip-top shape. Begin- . 
| ning with basic 2-cycle and 4-cyde theory. I 

• you'll be taken through every part — | 
carburetors, fuel systems, manual and dec- I 

I trie starters and charging systems, etc.— of J 
| your lawn mower, system-by-system, and | 

• learn bow to repair it without getting hurt. I 
! Hints on the tools you'll need will get you 

I started without going broke. Includes latest | 
I data on WanJcel powered equipment as well ■ 
J as on the latest electric models. A one-book ' 
I library of practical dollar-saving know-how. I 
| 434 Dos.. 392 illus. Hard. No. 747.. .only SS SS . 

1 SEND NO MONfY! Wo II in>i.« on J DAY FREE J 
I TRIAL Clip entire ad lo ordvr 100". guaranteed TAB I 
I^BOOKS D.pl PS-76L Blue R,d 9 e Summil Po 17214 j 



SAILBOATS: 16' $749; 21' 

$1329; 26' $2695. 24' Power 

Cruiser — $2199. Save $2000 — 
$5000 — more! 12 factory molded 
fiberglass models. Easy terms. Free 
Catalog. Luger. Dept. AC-76. 3800 
West Highway 13, Minneapolis. MN 
55337. 



NEWSPAPER PULP is plastic wood 
durable fire resistant building mate- 
rial. Inexpensive process $5.00. Kin- 
ney. 105 Filmore, Endicott. NY 
13760. 

BUILD BEAUTIFUL OUTDOOR LEI- 
SURE CHAIRS. Easy, inexpensive. 
Three piece original design. Brochure 
30c. BRAZCO 76X. 2900 Binyon. Fort 
Worth. TX 76133. 

POWER anywhere from your vehi- 
cle llOv. Operate saws, drills, lights, 
heaters, arc weld, quick charge bat- 
teries. Complete step by step plans 
and operating instructions. Send $5.00 
EMF Inc.. 1417 East 11th St.. Annis- 
ton. AL 36201. 

SOLAR Energy Directory. $7.50. 
Satisfaction guaranteed. Catalog/ 
stamped envelope. Centerline. 401RR 
South 36th, Phoenix. AZ 85034. 



FREE Heat, Power from 20,000 
watt windmill or solar panels, plans 
$9.00 each. Convert three phase mo- 
tors to single phase. AC motors to 
Generators, $2.00 each. Brand new 
expanded parts and plans catalog 
$1.00. DanRan. Box 60061. Reno, NV 
B9506. 




So\» r 



Eniov frM host & power. Send for 
• norov Encyclopedia. Complete |j s t 
Of Mfg.. cott. ipeclficatlons. on all 
alternate tourc« of energy , Piut 
Booklet of Plana available for do-it- 
youreelfert. —$3.00 

Energy Service 

51 Maple St.. Wilton, N.H. 03086 



LIGHT Fixtures For Leu. Catalog 
$2.00. Refundable. Box 91. Mill 
Creek. PA 17060. 



ELECTROPLATING EQUIP. 

Portabl* Plattrs, Supplies t "Know-How." 
luild your own tanki for Nickel. Chrome, 
itc. Easy-to-lnatall PVC liners. Rectifier 
wnpomnls — all elaee. Schematic parte 
lets, formulas, operating Instruction* for 
ill piatmi. ouer. to save 2S%-7S%. Some 
tood used units for sate. 

Send for WU dotal i. 

PLATERS SERVICE CO. 

lOOO-r Supply, City of Industry, CA 9OO40 



SOLAR Energy Furnace. Build 
Now under $20.00 Save Money This 
Winter. Plans . — $2.00 to: Indepen- 
dent Inovations. 13933 Addison St.. 
Sherman Oaks, CA 91423. 

WATERPROOF, repair, build with 
bulk epoxy adhesive. Free literature. 
Construction Chemicals, Box 257-A. 
Monroe. CT 06468. 

SOLAR ENERGY HEATING! Both 
House and Water. Everything to de- 
sign, build. Free illustrated price sheet 
and Solar News. For our own 44-page 
book on how to design with Sun-Lite 
collector covers, send $2.50 Ppd. So- 
lar Components. Box 237. Manchester. 
NH 03105. 



FREE ENERGY! From SUN And 
WIND! Details, Manufacturers. $2.00. 
Guaranteed. Bllmor ' 8225PS-1 Encino 
/Northridge, CA 91324. 

BURGLAR Smoke Alarms. Bro- 
chure. National Alarm. P. O. Box 115. 
Old Bethpage, NY 11804. 

ENERGY Saving Plans: Windmills. 
Electric Cars. Waterwheels. Solar 
Heat. etc. SASE for information. List 
- Goodman Associates. 4 Berryville 
Pike. Summit Point. WV 25446. 

TELEPHONES Unlimited. Equip- 
ment, Supplies. Catalog 50c. Box 
1654A. Costa Mesa. CA 92626. 

SCIENTIFIC SYSTEMS INC., 

Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and nigh powered lasers, micro-mini-voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
P.O. Box 71S Amherst Prof. Blag., Amherst, 

N.H. 03031 __ 

BLUEPRINTS for hydraulic wood- 
splitter. $7.95. Box 419, Shaver Lake, 
CA 93664. 

COOL roof coating for asphalt shin- 
gles, or rolled. Easy application. In- 
formation $2.00. R.P. Sorenson, 12625 
N. 19th Way, Phoenix, AZ 85022. 



PORTABLE PICNIC TABLES 

Build it yourself from 
one sheet of exterior 
plywood. Seats 4 
adults, and fits In the 
trunk of any car. Can 
withstand over 1,000 
lbs. For do-it-yourself 
plans and details send 
$2.00 to: 

PICNIC 

1419 Jacksonville Rd., Ivyland, PA. 11974 





WINDMILL DATA 
WIND DRIVEN FAN BOOK Sim- 
plified Analysis. Design and Construc- 
tion of Windmill Power Systems. 
Charts and Illustrations. Send $6.00 
to R.W. Hovey. Box 1074P, Canyon 
Country. CA 91351. 

REPAIR COLOR TV'S. Anyone can. 
New. Easy, method. Write. Publica- 
tions. Box 517B. Brea. CA 92621. 

TREASURE Finder. Locate Buried 
Gold. Silver. Coins. Plans $5.00. with 
Electronic kit $9.95. Roja. Box 1061- 
M. St. Charles. MO 63301. 

ELECTRIC WORM GETTER. Very 
effective. Instructions $2.00. Smith, 
8131 Zoe. Berkely. MO 63134. 

CUT ELECTRIC BILLS 

Save on fuel, bait shortages. En- 
cyclopedic windmill/generator report 
gives sources, costs, in- 
structions, capacities, 
specifications. Only $3.98. 
Also Henry Clews' author- 
itative Electric Powerfrom 
the Wind: $2.50. Both for 
$5.49. And famous Dwy- 
er precision, portable wind speed indicator: 
$6.95. All three $10.98. Shipped postpaid 
promptly on MONEY BACK GUARANTEE. 

ENERGY UNLIMITED, Dept. 117 
219 Thorndl U St. Palmar, Mass. 01069 

WIND GENERATOR. 3000 Watt. 16 
ft. Diameter. Variable Pitch. Plans 
$5.00. Kit Catalog including hard- 
ware and smaller units $1.00. Comp- 
cop. Inc.. Box 1267S. Redwood City, 
CA 94064. 

APPLIANCE PARTS PROBLEMS? 
GENUINE Factory Specification 
Parts for Whirlpool Appliances. Write 
or Call. Whirlpool Factory Parts 
Branch. 2880 Bowers Avenue, Santa 
Clara. CA 95051. Phone: 408/984- 
5750. For a prompt reply. 

■ CB ERS"! BUILD ASTROBEAMS 
SUPERPOWERFUL 60' "Super- 
Rocket" Base Antenna. SUPER- 
RANGE Omni. Plan $3.25 i2/$5.) 
Astrobeam-6. 704 Edwards. Vlsalia, 
CA 93277. 

SIMPLE To Build — Solar Heated 
House Plans. 1000 Square Feet, 3 
Bedrooms. Send $15 to: Solar House 
Plans. Box 658. Ridgecrest. CA 
93555. 

SOLAR HEAT, pictures. Total de- 
scription $3.00. P.O. Box 368. Marvs- 
vllle. OH 43040. 



DO-IT-YOURSELFERS — CONTRACTORS 




New - Patented REMOV- 
ABLE LADDER-PROP & 

SHELF® For palntlna*. 
repalra, window washing-, 
mitter cleaning* or lnatatt- 
liur. Width -irUusl.'.blr. 
Shelf & 2 hooka - J2S.9,i 
Ppd. (SC rea. pay tale* 
tm*). 

ORDER NOW! 



M F MANUFACTURING CO., INC., 
P. 0. Box 592, Fort Mill, SC 29715 



PISTOL SIZE CROSSBOW PLANS! 
$2.00 Chriskim Company, Box 1782- 
PS. Tampa, FL 33601. 

FISH Line type grass trimmer you 
can put together in 30 minutes. Un- 
der 20 bucks. Plans $3.00. Guaran- 
teed. Gedco. Box 14327. Fort Worth, 
TX 76117. 

TURN Ordinary Fireplace into Com- 
plete Home Heating Unit. Complete 
instructions, Send $5.00. Fireplace. 
Box 2. Backus. MN 56435. 

ATTENTION Manufacturers of Al- 
ternate Energy Devices: Plan to Ex- 
hibit at the Second Annual Down to 
Earth Festival September 10, 11, 12. 
For Information please write, Down 
to Earth Festival, R.R. #3, Guelph. 
Ontario, Canada N1H 6H9. 

12 HOME CRAFTSMAN 

12 GROSS Small Machine Screws, 
Mixed $6.95. Nuts. Bolts. Screws. 
Washers, Catalog $1.00. Nutty Co.. 
1576SMS. Fairfield. CT 06430. 

"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Han- 
over. MA 02339. 

STORAGE Bam? 8'xl2'xll' High 

Loft Cambrel Roof Dutch 

Doors! Plans /Material List. Send 
$3.95 Guaranteed! JaBar. PS76, 
1448W Strasburg. West Chester, PA 
19380. 

3 LB ASSORTMENT Nuts, Bolts. 
Screws. Washers — $3.49. 2 Assort- 
ments — $6.00 Prepaid. KCI Indus- 
tries. 691 N. Sangaman, Chicago, IL 
60622. 

FREE Catalog of New Woodwork- 
ing Books. Flint Woodworking. 1027 
P.S. Mansfield City Rd.. Storrs. CT 
06268. 

EXOTIC Lumber from Ash to Zebra- 
wood. Brochure 50c. Hardwoods. 2125 
Goodrich, Austin. TX 78704. 



OUR F0UNDRYETTE" BLAST FURNACE 

SINCE 1935 

Hobbyists. Schoole, Inven- 
tors, etc. Make your own 
castinga of any metal from 
caat Iron, down to lead 
and sine. Available In sizes 
from 1 1/2 to 285 lbs. RED 
BRASS. Complete units 
furnished with all alee a. 
Send 2Se for circular. 

KANSAS CITY SPECIALTIES CO.. INC. 

Dept. PS7 P.O. Box 1*3, Mlddleton, 
Wisconsin S3— a 




1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
imaginable. $2.00. MASTERLOG, Box 
24413-E. Oakland. CA 94623. 

CATALOG FULL-SIZE FURNITURE 
PLANS — $1.00 Refunded with first 
order. Traditional, Early American, 
over 150! Furniture Designs, 1425 
Sherman. Dept. CS-76, Evanston, IL 
60201. 

LAMP KITS — Early American 
Ratchet Lamp, Adjustable Height. 
Precut Pine Parts, Free Literature, 
Guaranteed. Kilburne Woodworkers. 
Dept. 167. 35 Hawktree Drive. Isling- 
ton. MA 02090. 

WALNUT JEWELRY CHEST PLANS 
— Retail value $75.00. Material List. 
Illustrated Assembly Procedure. Com- 
plete Plans $2.00. WOODCRAFTS. 

1335 Ash. Waukegan. IL 60085. 

WOOD — Domestic and Imported 
Hardwoods. 3500 items! Clock, musi- 
cal instrument kits. Tools . . . dis- 
count prices. Hard-to-find hardware. 
144 parre catalog. 50c Craftsman. 
Dept. BX-76, 2729 Marv. Chicago, IL 
60608. 

12A FOR THE HOME 

NEW Look For Bathrooms. Rejuve- 
nate your bathroom and shower wail 
to look sparkling new. Amazing non- 
yellowing Tile Liner whitens stained, 
discolored lines between tiles in min- 
utes — stays bright for years. Smooth- 
flow foolproof Applicator makes lovely 
precise lines — eliminates tiresome 
messy inch-by-inch cleaning and 
scrubbing with toothbrush and bleach. 
Only $3.98 plus 85c shipping and han- 
dling. Money back guarantee. LARCH, 
Dept. 506-A. Box 770. Times Square 
Station. New York. NY 10036. 
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TOOLS & 
MACHINERY 



BANDSAW BLADE JOINING KIT 

$19.95 Guaranteed. Shanty Produc- 
tions. Cambridge. VT 05444. 

SMALL FOUNDRY Furnace. Sup- 
plies. Free Literature. Pyramid Prod- 
ucts. Dept. M. 3736 South 7th Ave- 
nue. Phoenix. AZ 85041. 

METAL Lathe Tooling. Milling Cut- 
ters: Catalog $1.00. Milling, Box 73, 
Cedar Rapids. IA 52406. 

WROUGHT Iron Scroll Bender, un- 
iversal metal fabricator, metal shear, 
punch press, plans, more. Start profit- 
able wrought iron business. Descrip- 
tive Literature $1.00. refundable with 
purchase. Brenda J. Industries, Dept. 
S. 1825 Channing. Ferndale, MI 
48220. 
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IMPORTED 

LOCK BLADE A 
KNIFE Jf 



1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG. Box 
24413-D, Oakland, CA 94623. 

UNIMAT Lathes — Maximats — Met- 
als — Micrometers. Catalogue $1.00 
Campbell. 1424 Barclay. Springfield. 
OH 45505. 

4" METAL Cutting Lathe $54.50. 
Taig, 15048 Proctor. Industry, CA 
91746. 

STAINLESS STEEL screws, nuts, 
washers Hard to locate sizes, avail- 
able in small quantities. Send for 
price list. Fastening Products, Box 
*151. Cheltenham. PA 190 12. 

CHAIN SAW CHAIN, Guldebars. 
saw parts, sharpening equipment. Top 
quality. Huge savings! Free catalog. 
Special offers. Write today. zip-Penn, 
Box 43073-A82. Mlddletown, KY 
40243. 

14 ENGINES A MOTORS 



REWIND car generator for 110 
V.A.C. power plant. Plans $5.00. R. 
Schmauss. 1228 E. Cass St., Tampa, 
PL 33602. 

SELF ENERGIZED MOTORS; World- 
wide Efforts Documented: $5.00. Per- 
petual, Box 11188, Las Vegas, NV 
89111. 

RUN Three Phase Motors on Single 
Phase! Three Methods! New Illus- 
trated Manual. $3.00 Guaranteed. 
Lindsay, Box 12-PS, Bradley, IL 
60915. 

Is HOME REPAIRS. 
REMODELING 

SAVE BUCKETS OF MONEY! 
BEFORE Building or Wiring Repairs 
to your basement. Ret $3.00 GUAR- 
ANTEED Book on correcting prob- 
lems. GEPE. Box 662, Elyria, OH 
44035. 

REMOVE Paint, Wallpaper Easily — 
With this heavy-duty professional- 
type Electric Paint Remover, you can 
take off up to 12 layers of old paint 
right down to the bare wood, safer, 
faster, cleaner. It eliminates the haz- 
ards of using blowtorch or messy 
chemicals. Leaves surface smooth, 
clean, ready for recoating. Use it on 
flat, curved or irregular surfaces in- 
doors or out. Comes complete with UL 
approved cord; works on regular house 
current. Fully guaranteed. $14.98 + 
$1.25 shipping at handling. LARCH. 
Dept. 306-A, Box 770, Times Sq. Sta., 
New York, NY 10036. 

15A ENERGY SAVING 

SOLAR COMPONENT CATALOG. 32 
pages of solar hardware. $1.00. SUN, 
Box 306-S. Bascom, OH 44809. 

15B 



ALTERNA TE 
ENERGY 



TOTAL Heating and Air Condition- 
ing through your forced air furnace 
using present fireplace and well. Ten 
Years Proven Operation in my home. 
Working drawings and pictures. $5.00. 
Robert Plummer, 5251 Ivy Lane, Osh- 
kosh, WI 54901. 

16 CONSTRUCTION 
PLANS. BLUEPRINTS 

FERN Stand Plans, Four Styles. Ba- 
sic Wood Construction. Simple Yet 
Distinctive. $1.25. Youngs, 434 Wash- 
ington Street, Monterey. CA 93940. 

17 BURGLAR /FIRE ALARMS 



FREE 48 page Burglar - Fire 
Alarm Catalog. Protecto Alarm Sales, 
Box 246, Birch Run, MI 48415. 

DIALING Unit calls police. $29.95. 
Free literature. SAYS Systems, 5619- 
L St. John. Kansas City, MO 64123, 

SECURITY-O-RAMA — Large selec- 
tion of advanced security items and 
ideas. Send $1.00 (deductible from 
first order). Homestead Electronics. 
P.O. Box 09262. Milwaukee, WI 
53209. 

BRAND NAMES Quality Equip- 
ment. Ademco, Nepco, Etc. Save 
100%, Builders Discounts. Instruc- 
tions. ABCO ALARM SYSTEMS, Dept 
10. Box EP, Venice, FL 33595. 

FREEZER ALARM sounds when 
temperature rises above adjustable 
setting. $19.95. Brochure $.25. Jefco. 
2116 Marshallfleld, Redondo Beach, 
CA 90278. Money Back Guarant eed. 

DISCOUNT. Professional, Burglar- 
Fire Alarm Equipment for the Do- 
It-Yourselfer. Catalog 50c. Emel Elec- 
tronics, PS-6B, (new address) Box 
146, Sheffield, MA 01257. 

18 CAMERAS A PHOTO 
SUPPUES 

BARGAIN BOOK Central 

Co.. Dept. 417, 230 S. Wa- 
Ave.. Chicago. IL 60604. 



19 MOTION PICTURES 



SUPER 8. 16mm and 8mm Full- 
length Features and Shorts, Sound 
and Silent, Color and Black/White 
film classics. Bogart. Pqpeye, Barry- 
more. Garbo, Chaplin. Bugs Bunny, 
Mansfield, Our Gang, etc., etc. Free 
Catalog. Niles Films. Box 1576-PS. 
South Bend. IN 46634. 

UNUSUAL movie supplies. Free 
circular. Esoh, 47th Holly, Kansas 
City, MO 64112. 

8MM SUPER 8 16MM MOV- 
IES! Biggest Selection! Lowest Prices! 
Free Catalog! Cinema Eight, Box PS. 
Chester. CT 06412. 

SUPER 8, 8MM, 35MM. BAW and 
Color Film, Supplies. Processing Equip- 
ment. Send 25c for 84-page catalog 
refundable with order. Superior, 442- 
448 N. Wells. Ch icago 60610, 

FREE Catalogues. 5.000 8-16MM 
Films. International-S Films. Green- 
vale. NY 11548. 

19A COLOR SUDES 

GAF — WORLDWIDE Color Slides 
Catalog 25c. 7427-S Washburn. Min- 
neapolis. MN 55423. 



35MM Color Slide Encyclo- 
pedia. Same slides used in TV, na- 
tional magazines. 126 Pages Individ- 
ual listings. Write: Wolfe Worldwide 
Films. Dept. 16-76, Los Angeles, CA 
90025. 

20 PHOTO FINISHING. 
PHOTOCOPIES. ETC. 

PHOTOSTAMPS — Your photo- 
graphs on stamps. Free details. Avec 
— PS7, 13632 Carroll. Tustin. CA 
92680. 

LOOK! - Special Money Saving Of- 
fer! Kodacolor Rolls developed; with 
Jumbo Prints - 12 Exposure $1.50, 
20 Exposure $2.50. BAW 69c (post- 
paid. ) Big Supply Discounts. Ei ' 
advertisement. Wisconsin Film, 
O, La Crosse. WI 54601. 
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HOBBIES A 
COLLECTIONS 



COLLECT Military Medals. List 50c. 
Vernon, Box 387PS, Baldwin, NY 
11510. 

FREE Pricellst. Worldwide Seashells. 
Box 13288. Tampa. FL 33681. Book 
$2. 

MILITARY Miniatures. 1.000 War- 
game & collector figures. Catalog 
50c. Bussler, Box 107-P. Wollaston, 
MA 02170. 

BICENTENNIAL POCKET KNIFE, 
handle in national colors, brass lined 
and eagle emblem, three inch stainless 
steel blade, punch opener, cap-lifter, 
screwdrive — limited production — 
$8.50 — H. K. Young. Dept. P. 8701 
Waltlee Road. Louisville. KY 40291. 

23 MINERALS & 
PRECIOUS STONES 



PLASTIC Casting supplies, molds, 
jewelry mountings, cut stones. Whole- 

ai'vy-neM'-wTOoir 10th 

PANNING. MINING, TREASURE. 
Catalog Free. Mining, Box 64-PS. 
Nampa. ID 83651. 

25 FORMULAS. PLANS. 



ETC. 



ANY Formula, $6.00. Catalog - 
Manufacturing Treatise $1.00. Belfort, 
Box 568, Chicago 60690. 

ECOLOGY Chess. Beautiful, incredi- 
bly appropriate. Or ELECTRONIC 
mine. New! Foolproof! Challenging! 
$2.00. Plans, 2919 Ivy. San Diego, 
CA 92104, 
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SCIENCE & 
CHEMISTRY 



CHEMICALS — Apparatus. Biologi- 
cal Scientific Supplies. Catalogue — 
50c. Hagenow Laboratories. 507 Hu- 
ron. Manitowoc. WI 54220. 

BRAND New, Most Extensive Qual- 
ity Catalog Available for The Home 
Scientist, featuring chemicals. Lab- 
ware, Equipment. Serving Individuals 
since 1908. Send $1.00 to: Merrell 
Scientific, Empire Mall, Rochester. NY 
14608. 



AMAZING ELECTRONIC 
PRODUCTS ^ 

LASERS SUPER POWERED. BURNING, CUTTING, RIF- 
LE. PISTOL. POCKET ■ SEE IN DARK - SHOTGUN DIR.' 
ECTlO\AL MIKE - UNSCRAMBLE RS GIANT TESLA S 
TUNWAND - TV DISRUPTER ENERGY PRODUCING SU 
RVEIL LANCE. DETECTION. ELECTRIFYING, CHEMIC 
AL. ULTRASONIC. CB. AERO. AUTO AND MECH DEVI 
CES. HUNDREDS MORE • ALL NEW PLUS INFO UNLT- 
DPARTS SERVICE |fJFORMArj0N 

CATALOGS! •» 



LABORATORY Supplies — Discount- 
ed Prices! Catalogue — 50c. Starr Sci- 
entific. 916 Madison Street, Manito- 
woc, WI 54220. 

LASERS — Five Plans — $8.00; 
Catalog $2.00: "Solaser." Box 1005. 
"PS776," Claremont. CA 91711. 
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PLASTICS 



CASTOLITE Pours Like Water, Hard- 
ens Like Glass Without Heat. Crystal 
Clear, Colors. Embed Flowers, Sea 
Shells. Mementos, Anything. Make 
Fine Gifts. Reproduce Your Designs 
with Flexible Molds Any Shape, Size. 
Profitable. Illustrated Manual Cata- 
log $1.00. Castolite Dept. 76H/PS 
Woodstock, IL 60098. 

29 LOG CABIN A 
HOME BUILDING 

BUILD Log Cabin rustic furniture, 
fireplace!!!! Complete manual $3.00. 
... 'A' Frame plans $2.00 . . . Guar- 
anteed, Btlder, 956 Springdale, Atlan- 
ta. GA 30306. 

NEW LOG CABIN developed in 
Alaska. Can be built easier and faster 
than conventional notched cabin. 
Minimum number of tools needed. 
Complete box, roof and floor plans 
plus construction techniques. $4.95. 
Alaskan Cabins. Box 280, Aspen, CO 
81611. 

NATURAL STONE HOUSE. Gather 
Rocks Free. Build In One Summer! 
Need Pickup, Hand tools. No ~ 
ence! Guaranteed "HOUSE OF S 
Stonehouse 



manual, $3.00. 
Sweet. ID 83670. 
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REAL ESTATE 



CENTRAL Ontario — Choice 640 
acre Sportsmen's paradises still avail- 
able — $20.00 plus $6.50 Taxes year- 
ly. Maps, pictures, $2.00. 
able). Information Bureau, 
O ntario. Canada. 

$5 ACRE. Canadian Border — Hun- 
dreds Campsites, Islands, Farmlands. 
Directly From Tax Authorities. (Non- 
profit!. Lists. Photographs Mailed. 
Register. Room 11 110 Church Street, 
Toronto 1, Ont.. Canada . 

CANADIAN LAND FROM $43.00 AN 
ACRE. Choice properties across Cana- 
da. Low monthly payments. Ideal for 
cottages, hunting, fishing. Investment. 
Free catalogue. Canadian Estate Land. 
286 Lawrence Avenue West. Toronto, 
Canada M5M 3A8. 



FREE CATALOG! (Covering 15 
States i . All Types Propertyl Photos! 
SAFE-BUY Real Estate Agency, Inc., 
Box 589-PS, Little Rock, AR 72203. 

da,,, ,; 

14092. 

FREE! Big SUMMER Edition! Over 
5,400 New Properties Described, Pic- 
tured - Land, Farms, Homes, Busi- 
nesses - Recreation, Retirement. Se- 
lected Best thruout the U.S.! Over 
700 Offices, 42 States Coast-to- 
Coast. Mailed FREE From the World's 
Largest! STROUT REALTY. Inc., 7- 
BT S. Dearborn. Chicago, IL 60603. 

CANADIAN Land. Country Lots. 
Easy terms. Free information. Vaca- 
tion Acres, 426B, Dollard, Lasalle, 
Canada H8N 1S6. 

280-PAGE CATALOG . . . Free! Over 
2,600 top values coast to coast! 
UNITED FARM AGENCY. 612-PS 
West 47th. Kansas City, MO 64112. 

"CANADIAN Country Properties." 
Our 61st Year. Free Catalogue. Tax 
Sale Se^ice^Sirite^O^-P^^Sfj^^Bloor 

mIw^bs*' Toront0, ° nt * ri °' CuMim 

NORTHERN IDAHO - Let the recre- 
ational land specialists of the beauti- 
ful Coeur d'Alene Country tell you 
about choice locations where you can 
hunt - fish - camp - hike, or just plain 
relax on your own property. Low down 
payment and excellent terms. For full 
and free Information write: Gilvan 



Land Company, Dept. P, Box 995. 
Coeur d'Alene, ID 83814. 

GOVERNMENT Lands — From 
$7.50 Acre! Homesites. Farming. Va- 
cationing. Investment Opportunities! 
"Government Land Buyer's Guide" 
plus nationwide listings — $2.00. 
Surplus Lands, Box 19107-FG, Wash- 
ington. DC 20036. 

WYOMING RANCH LAND. 10 Acres. 
$30 down. S30 month. Owner — Mike 
Gauthler. 9550A Gallatin, Downey. CA 
90240. 

33 SPORTING GOODS. 
FISHING TACKLE. ETC. 

LIGHTWEIGHT, compact gear for 
the self-propelled outdoorsman. Free 
catalog. Moor A Mountain. D34, 
Andover. MA 01810. 

KRAFTY FISH KALLER makes the 
sound of Insects fish love. Simply 
immerse in water near your line. 
GUARANTEED. $9.95. GM Enterpris- 
es. Dept 1G3. Elizabethtown. KY 
42701. 




Files 
open in- 
stantly and 
locks auto- 
matically to 
prevent acci- 
dental closing. 

Razor sharp 
tough stainless 
steel blade for re- 
liable use and hard, 
long service. Money 
back in 5 days if not 
satisfied. Send $2.75 
plus 25« to cover | 
ace and handling. 



WESTBURY SALES CO. 

'P.O. BOX 434, WESTBURY, N.V. 11590 
DEPT. L-7-PS 



ELECTRONIC FISH CALLER. Im- 
prove your CATCH. $9.95 ppd. GEMI- 
NI INT'L. Box 309. Pelham. NY 
10803. GUARANTEED! 

FREE Catalog. Fishing Tackle. Arch- 
ery, Hunting and Camping Equipment. 
Lowest Prices. Cabela's Inc., Dept. 
514-607. Sidney. NE 69162. 




SAFARI KNIFE 

One of the finest pocket hunting 
knives we've seen. Beautifully fin- 
ished with a dark rosewood 
handle and solid brass 
bolsters, rivets, and lin- 
ers. Heavy duty, double- 
wedge, stainless blade 
locks firmly in open position 
and cannot close accldently. Extra 
sharp and broad taper to handle the roughest use. 
Over 7" long. No. 018 Safari Knife. 

R&R INVESTMENT CO. 
729 E. Treat Blvd., Tallmadge, Ohio 44278 

34 CAMPING 
EQUIPMENT & TENTS 

COMPLETE WILDERNESS CAMP 
KIT. Includes hooks, line, flare, tinder, 
poncho, foil, water purification tab- 
lets, etc. $9.95 postpaid. Guaranteed! 
SPECIALTIES, 4209 Matthews. Dept 
100BK, Charlotte, MI 48813. 

35 AQUARIUM SUPPUES 



25 LIVE SEAHORSES 2.98 

Kit hM two maud pairs of (rashly ought tea 
hontt, including ONE PREGNANT MALE, 
who will give birth to at many at 2S babies. < 
Marina salt, Isod and instruction included plus 
a live marina wail. AsOVE KIT WITH CUSTOM 
AQUARIUM. SEA HORSE TREE. SEASHELLS, 
COHAt ANO SILICA SAN0$5.gs. 

LARGE DELUXE A0UARIUM ANO ALL 
OF AIOVE ACCESSORIES WITH I MATED 
PAIRS OF SEA HORSES (2 PREGNANT MALES- 
OVER SO SEA HORSES] J10.95. 



38 BIRDS & ANIMALS 

AMAZING Profits! $10,000 Yearly 
Raising Rabbits for Wool and Breed- 
ing. Details $1.00. American Angoras, 
Malta 9. MT 59538. 

39 EARTHWORMS. 
CRICKETS. FROGS 

FREE Literature — We Teach You 
To Raise. Sell Fishworms. Crickets, 
12-inch African Worms, Carter Farm- 
12, Plains, GA 31780. 

EARN Money raising fish' 
us! Exciting details free! < 
121. Cedar Hill. TX 75104. 

RAISE The Big Red Worms for Profit. 
5.000, $22.50. Free literature. Send 
$1.00 for generous sample. B's Red 

S Be r . m h: Z^ntfifSS: 

GREY Nlghtcrawlers — 1 
tail. Free Details. Pain's ' 
Edison. GA 31746. 

$15,000 YEARLY RAISING FISH- 
WORMS! Outstanding Breed) Send 
45c Stamps for Raising Instructions. 
Full Details. Special Today! 5.000 
Hybrid Redworms $15.95 Postpaid. 
Georgia Ran ch. Dawson. GA 3174 2 . 

$20.000/YEAR Possible Raising 
Bullfrogs! Exciting details free! Quaes- 
tor. Box 2787-CCG, Rochester, NY 
14626. 

40 HUNTING & FISHING 

INFORMATION 

HUGE Sportsman's Catalog low di- 
rect prices. Fishing, Hunting. Arch- 
cry. Reloading. Clothing, Camping. 
Foods. Send $1.00. Refundable. Her- 
ter's. Inc., Dept. C62, Waseca, MN 
56093. 
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42 FIELD GLASSES. 

TELESCOPES, 
MICROSCOPES 

FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 
Prisms. Telescopes. Binoculars, etc. 
Jaegers. 691G Merrick Road, Lyn- 
brook. NY 11563. 

HUGE Discounts! Bushnell. B&L 
Binoculars / Scopes. Free catalog & 
Price List. Write Marigold, Box 5038- 
D8, South San Francisco, CA 94080. 

ASTRONOMY: Telescopes, Kits, 
globes, slides. Catalog 26c stamps. 
MMI-PS, 3016 Cresmont, Baltimore. 
MD 21211. 

43 GOV'T. SURPLUS 

JEEPS, Trucks, Typically From 

?52.40 . . . Automobiles. Boats, Mo- 
orcycles, Airplanes, Typewriters. 
Tools, Clothing. Sports. Camping, Pho- 
tographic, Electronics Equipment - 
200,000 Bid Bargains Nationwide Di- 
rect From Government - Low as 2c on 
Dollar! Surplus Catalog and Sales Di- 
rectory $1.00 (Refundable First Or- 
der). Bonanza Surplus, Box 2269-PS. 

Northlake. Illinois 60164. 

GOVERNMENT SURPLUS. Buy in 
Your Area. How. Where. Send $2.00. 
SURPLUS. 30177PS HEADQUAR- 
TERS BUILDING, Washington. DC 
20014. 

JEEPS $52.50! CARS 

$31.50! 200.000 ITEMS! — 

GOVERNMENT SURPLUS MOST 

COMPREHENSIVE DIRECTORY 
AVAILABLE tells how. where to buy 

YOUR AREA $2.00 MONEY 

BACK GUARANTEE — Government 
Information Services. Department PS- 
7, Box 623. South San Francisco, 
CA 94080. 

• U.S. GOVERNMENT SURPLUS Di- 
rectory," How, Where to Buy. 100.000 
items ( including Jeeps ) . . . Low as 
2c on Dollar! Most Complete Informa- 
tion Available . . . $2.00. SURPLUS 
DISPOSAL, Box 19107-FG, WASH- 
INGTON, DC 20036. 

1976 SURPLUS Army. Navy store 
64 page illustrated catalog. Send 
$1.00. Ruvel. 3037 N. Clark, Dept. 
7M. Chicago, IL 60614. 

4~5 BODY-BUILDING. 
SELF-DEFENSE COURSES 



POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding. Dearborn. MI 
48121. 

POWERFUL Muscles Fast! Guaran- 
teed. Inquire: Goliath Enterprises, Box 
933f. Wheeling, IL 60090. 

ARMS 18 + Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique. $3.00 — Complete! Phe- 
nominlstics. Box 281e. Gresham, OR 
97030. 

46 PROFITABLE 
OCCUPATIONS 

FREE Literature — Make Big Mon- 
I ey Raising Fishworms and Crickets. 
Carter Farm-10. Plains, GA 31780. 

FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolin. 2016 Canton. 
Dallas. TX 75201. 

$100 /DAY Possible! Buy Scrap 
Gold Easy. Complete Manual. $4.00. 
Barton, 956 Springdale, Atlanta. GA 
, 30306. 



REPAIR LAWN MOWERS and Small 
Engines. Thousands of Parts and 
Tools. Send 25c for Wholesale Lists. 
Ellwangers, 15 Canal. Port Jervis, NY 
12771. 



47 BOOKS & MAGAZINES 




HUNDREDS Books Catalog 25c. Flei- 
scher, 129 Walnut Street, Everett, 

MA 02149. 

SCIENCE Books. Free Catalogue. 
Sunmount Books, Box 145W, Willow- 
dale. Ontario, Canada. 

RARE Bookflnder: Vantreuren. 
1950 Post #108PS. San Francisco, 
CA 9 1115. Send Wants. 

WILLS — write your own without 
lawyer. Instruction book, four legal 
forms, asset record, executor's duties, 
postpaid S2.30. Moesel, Frenchtown. 
NJ 08825. 

FREE BOOK CATALOGS. Write: 
Bargain Book Buys, 592781, Miami, 
FL 33159. 

DISCOUNT Books free catalog. Sen- 
rab Enterprises. 1454 W. 73rd Place, 
Chicago. IL 60636. 

LOCKSMITH Training manuals. Free 
information. Despubs. Box 22005, 
Phoenix. AZ 85028. 

HOW MAIL ORDER FORTUNES ARE 
MADE! Excellent. Helpful Illustra- 
tions. Book $9.95 ppd. j*a Associ- 
ates. 542-A San Jose St., Claremont, 
CA 91711. 

CLOCK and Watch Repairing Books. 
Tools. Materials. Free catalog. North 
American. Box 77BTA. Fox River 
Grove, IL 60021. 



CUSTOMIZING YOUR VAN 
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49 JOKES & NOVELTIES 

FREE! World's Leading Novelty Cat- 
alog. 1600 Funmakers, Jokes, Tricks, 
Science, Sports, Hobbles. Jewelry, 
Psychedelia. Johnson-Smith. C-2. Mt. 
Clemens. MI 48043. 

50 MAGIC TRICKS 
PUZZLES. ETC. 



NET MAKING 

Now you can mak« not* for any * 
purpose. Matttr Teacher Hold- 

gato shows you how in his fas- 
cinoting now booh which re- 
wives the disappearing craft of 
not malting. 
FOR FUN ft PR0FITI 
Materials, equipment and sup- i 
olios cost pennies to buy; moke 
highly prixod gifts which con 
bo sold for prices ranging up- 
wards of $50. 
Ovor 100 Illustrations 

give step by stop instructions on mattrial you 
require, how to set up your work area, tit 

knots, make shopping and shouldor bogs, fish- 
ing, tennis and basketball nets, scarves, ham- 
mocks, crab pots and nets to decorate your 
home. NET MAKING prepares you to design 

sriginal creations. 
~ oh onlv 85/ 

EMERSON BOOKS, lie. Dept. 266C 

Buchanan, New York lOSll 



VENTRILOQUISM! Information Free! 
Dummy Catalog 25c. Maher. Box 420- 
PS. Littleton, CO 80120. 

GENII. The International Conjurors' 
Magazine, P.O. Box 36068S, Los An- 
geles, CA 90036. Monthly since 1936. 
Sample $1.00. 1 year $10.00. Not 
sold on newsstands. None Free. 

WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cat- 
alog 25c. Top Hat. Evanston, IL 
60204. 

WORLD'S Leading Professional Mag- 
ic and Joke Catalog. Amaze. Mystify 
Friends. Huge Catalog 25c. Abraca- 
dabra-SP. Rahway. NJ 07065. 

TWO! Different Magic Catalogs 25c. 
Miami Magic. 9734 Bird Road. Miami. 
33165. 

FREE Trick and Catalog - 25c. Mag- 
ic & Fun. Box 1936-PS. New York. 
NY 10017. 

600 ILLUSTRATIONS 92 CATA- 
LOG Pages — Free Trick 50c. Manhat- 
tan Magic. Box 334-S. NYC 10011. 

MAGIC! New 1976 Catalog. 35c. 
Mystify, Entertain. Best Tricks for 
Amateurs and Professionals. One of 
Country's Oldest Dealers. Jeffries Ma : - 
icland. Box 274-B, Dallas. TX 75221. 

BE a Magician! Large Professional 
Catalog $1.00. Plus Free Mystifying 
Magic Trick. Magic. Inc.. 5080-A Lin- 
coln. Chicago. IL 60625. 

PROFESSIONAL Magic! Factory 
Direct to You. Giant 197 6 Catalog — 
$1.00. t refundable ) . Hank Lee's Mag- 
ic Factory, Dept. PS7. 24 Lincoln 
Street. Boston. MA 02111. 

51 COINS & CURRENCY 



CURIOUS New 10 lire Bumble Bee 
coin from San Marino. Europe's old- 
est and smallest state. Send only 10c. 
Mystic Stamp Company, Dept. MC-2. 
Camden. NY 13316. 



3.000 LIBERTY NICKELS. Before 
1900, Grab Bag Only $1.00 Each. COIN 
SURRISES. P. O. Box 532, Dear- 
bom. MI 48121. 

$2.00 BILL. Valuable Old Series, 
$4.00. Free Coin Catalog. Village Coin 
Shop. Dept. C. Plalstow, NH 03865. 

GRAB Bag of Coins from 25 Coun- 
tries. Only $1.00. Money Back if Not 
Delighted. Littleton Coins. Dept. DX- 
2. Littleton. NH 03561. 

PRICE Lists of United States 
Stamps and Coins. 25c Refundable. 
Bryson, Inc., 612P White. Toledo. OH 
43605. 

U.S. 2c PIECE. Price List $4.25. 
Park Coin. 4400 Excelsior Blvd., Min- 
neapolis. MN 55416. 

CARSON CITY Silver Dollars Bril- 
liant Uncirculated 1882-CC, 1883-CC. 
1884-CC Each $34.50: All Three 
$98.50. Bl- Centennial Guidebook 
$2.95: Buy/Sell $1.48. Bargain Lists 
35c. Bebee's Incorp., Omaha, NE 
68111. 

SILVER Dimes. 1 / $.45. 10/$4.25. 
Pegues, Box 1761. Covington, LA 
70433. 

52 STAMP COLLECTING 

IMPORTANT! PLEASE NOTEI 

Most ol the stomp advertising! befow 
mentions "approvals." This means thai 
in addition to the special oiler, you will 
receive stamps ON APPROVAL from which 
you moy select stomps you wish, and re- 
turn the balance along with payment lor 
the ones kept. Approvals may continue to 
be sent unless you indicate you do not 
wish to purchase any. In some casus the 
special offer is made onfy to approval 
buyers. 

PENNY Approvals! Regardless Cat- 
alogue! Kloster. 4164 — 52nd St.. San 
Diego. CA 92105. 

FREE Stamp Catalog: 3,000 Dif- 
ferent Packets by Countries. Topics. 
Ullery. 1016 Meridian. Mishawaka, 
IN 46544. 

FREE Worldwide Packet. Penny Ap- 
provals. Froelich, Box 412B, Morton 
Grove. IL 60053. 

50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, 
Box 3592, Mansfield, OH 44907. 

GRAB bag of Over 100 Unassorted 
Stamps. Contains new issues, Asia. 
South Seas. Africa, etc. All for onlv 
10c. Littleton Stamps. Dept. EX-2. 
Littleton. NH 03561. 

SEND Only 10c for Nice Collection 
of U.S. Stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beauti- 
ful stamps and collectors supplies also 
Included. Mystic Stamps, Dept. SS-2, 
Camden, NY 13316. 

ICELAND Collection. 20 Different 
$1.00. Approvals. Sandell, 701 Sher- 
wood, St. Paul. MN 55106. 

207 DIFFERENT Triangles, sports, 
topicals. etc. Value $7.00 — Only 
25c. Approvals. Free catalog and cou- 
pon worth $1.00. Jayto Stamps. Dept. 
175-S. East Syracuse, NY 13057. 

400 MIXED U.S. 35c. Approvals. 
Wright, Box 753P, Hagerstown, MD 
21740. 

U.S. 30 DIFFERENT Mint Commem- 
oratives — $1.00! Approvals. Gordon 
Davison. Hillsboro, NH 03244. 

■ MARS CONQUEST" 15c with 

Space approvals. Potomac Stamps. 
Washington. DC 20015. 

FREE Mint Canadian with approv- 
als. Stamps Unlimited. Box 2295. Kal- 
amazoo, MI 49003. 

3c EACH! Attractive Pictorials/ 
Commemoratives, Approvals. Gouge. 
Box 88SJ, Elizabethton, TN 37643. 

25 MINT British Colonials 10c. Ap- 
provals. Roberts Stamps, Box 29246. 
Minneapolis. MN 55429. 

PRICE List. U.S.. Singles. Plate 
Blocks. 5000 Miami. St. Louis. MO 
63139. 

DESIRABLE APPROVALS. Mint 
and Used World-Wide. Free bonus cou- 
pon included with first selection. 
WRITE TODAY! Hunter's Hill Stamp 
Co.. Dept. 2, Box 4162. Margate. FL 
33063. 

10,000 FOREIGN. $12.95. 20.000 
$24.95. Many Pictorials. Commemo- 
ratives. 10.000 USA $7.59. 20.- 

000 — $14.95. Iwasaki. Box 599-V, 
Chicago. IL 60690. 

50 YEARS Old. fifteen different 
United States, over fifty years old — 
25c with approvals. Jaxon. Box Cll. 
New Rochelle. NY 10804. 

U.S. BARGAIN: 50 different 25c 
with beautiful world-wide aDprovals. 
Stamp Center. Kennebunk. ME 04043. 



OLDER U.S. ON APPROVAL! Thou- 
sands Have Enjoyed Our Lower Prices, 
Worthwhile Service. Advanced or be- 
ginning adult collectors only. River- 
town. Dept. 208S. Lowell. MI 49331. 

GIANT Polish Collection. 15c When 
Requesting Bargain Approvals. Olco. 
Fl. Roscoe. IL 61073. 

BAHAWALPUR Collection. 10c. Ap- 
provals. Banknotes. List. Summit. 
1146C — 49th. Brooklyn 11219. 

VATICAN City Christmas Set. 
(1967) 40c. Approvals. Barricks, Box 
7154. Detroit. MI 48202. 



WORLDWIDE Collection - 10c with 
Approvals. Castle. Box 14330-PS, 
West Allls. WI 53214. 

FREE: Upon Request. United States 
Discount Price List for Collectors. 
Shelron. Box 610547K, North Miami, 
FL 33161. 

FREE Surprise collection sent with 
approvals. Jay. 1784 Union, San Fran- 
cisco, 94123. 

WOW! 60% REDUCTION. Stamp 
Packet Valued at $50.00 for Only 
$20.00. No Approval. Send check or 
money order to PFC Carlos M. Perez. 
113-42-6486. Co. A. V* Infantry. 
APO. NY 09162. 

50 SPORTS PICTORIALS. 25c with 
approvals. Arbour. 3727 Downey Dale. 
Randallstown. MD 21133. 

100 OLD U.S. Stamps between 
1861 and 1939 $1.00. Ed Roush. 423 
Shepard. Mansfield. OH 44907. 

50 ARGENTINA — Different. 10c 
Approvals. Cobestamp*, Box 690. Saco. 
ME 04072. 

GERMANY — $2.00 catalog val- 
ues for 25c Approvals. Stamphaus. 
Box 533. Salisbury. MA 01950. 

500 DIFFERENT Stamps for $1.75. 
Smith. 508B Brooks. College Station. 
TX 77840. 

50c BRINGS 100 pictorials and 
worldwide approvals. Capt. Shaw's. 
Box 277, Ocean Park. Maine 04063. 

FREE, U.S. Mint Set. Approvals. 
Hildebrand, Box 5645. Redwood City, 
CA 94063. 

ONLY 10c. 72 Page Catalog of Unit- 
ed States Stamps. Sundman Brothers. 
Dept. RT-2. Littleton, NH 03561. 

WORLDWIDE Mint Sets. Bayside 
Co.. Box 273W, Willowdale, Ontario, 
Canada. 

FREE United Nations. Approval Sel- 
ections. Chapmans, Box 487-N, Gales- 
burg. MI 49053. 

TONGA'S FANTASTIC BANANA- 
SHAPED STAMP, Nicaragua's Ameri- 
can Bicentennial Commemorative. 
Czechoslovakia's Olympic Commemo- 
rative, Moon Landing. Maldives But- 
terfly, plus 100 additional worldwide. 
Only 25c when requesting approvals: 
purchase stamps desired, return bal- 
ance. Cancel service anytime. State 
age. Douglas Cook. Department PS-1. 
Las Vegas. NV 89119. 

ARGENTINA, 200 Different, $1.00 
To Packet Approvals Applicants. Fies. 
Box A6U. Thornvllle, OH 43076. 

WORLDWIDE Collection 125 Inter- 
esting Stamps 10c. Approvals. Casto. 
Box 927, Largo, FL 33541. 



FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including U.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E-76PS, Jamestown, NY 14701. 

TEN Different Nudes: 20c. Approv- 
als. Stamp Farm. 2S92. Oxford. WI 

53952. 

WOW! 110 All Different Germany 
10c. Commemoratives. Airmails, High 
Values, Big catalog, bargain lists. 
Also, fine stamps from our approval 
service, which you may return withou 
purchases and cancel service at any 
time. Jamestown Stamps, Dept. A76- 
PS. Jamestown. NY 14701. 

100 WORLDWIDE - 15c. Many Vz 
price approvals. York Stamps, Box 
3213. Torrance. CA 90510. 

"INVERTED ERROR" — Hammar- 
skjold, 15c with Approvals. Belmont 
Stamps. Washington, DC 20015. 

54 RADIO, TELEVISION. 
HAM EQUIPMENT 

FREE Educational Electronics Cata- 
log. EduKlts Workshop. Department 
754A. Hewlett, NY 11557. 

36c TUBES. Radio eV TV! Free Col- 
or catalog. Cornell. 4217S University. 
San Diego, CA 92105. 
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GOVERNMENT surplus electronics, 
gadgeteers Illustrated catalog 25c. 
Meshna. Nahant. MA 01906. 

CB'S. Police Scanners. Crystals. 
Frequency Books. Lowest Prices. Box 
19224. Denver. CO 8 0 219. 

HEAR POLICE/FIRE DISPATCH- 
ERS! Catalog Shows Receivers. "Con- 
fidential Channel" Directories! Send 
Postage Stamp. Communications, Box 
56-PS. Commack, NY 11725. 



BUILD YOUR OWN TV CAMERA* 
"ideal for* home & business" 
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55 ELECTRONICS. 
STEREO. HI-FI 



SLEEP — Learning Kits — endless 
tapes, timers, complete outfits. Cat- 
alog free. Slra. Box 24-SB. Olympla. 
WA 98501. 



DISCOUNTED C.B. RADIOS: Send 
SI. 00 for Dealer Catalog. Price Sheet. 
ESCO C.B. Mart. Box 1167S. St. 
Joseph. MO 64503. 




WAREHOUSE 
DISCOUNTS on 

NATIONALLY ADVERTISED 

• C.B. RADIOS 

• MONITOR SCANNERS £?„ 

IN FACTORY SEALED CARTONS 

BUSINESS - RECREATION • PERSONAL 
SATISFACTION GUARANTEED 
WRITE FOROUOTE 
ELECTRONICS WAREHOUSE, INC. 

MM LITTLE RIVER TURNPIKE (DEPT. 61 
ALEXANDRIA. VA. 22312 
OR PHONE (703) 2SK-1200 



56 RECORDS. TAPES, etc. 

OLDIES 15 RPM Original hits. 

Catalog 50c. C&S Record Sales. Box 
197. Wampsville. NY 13163. 

OLD Radio Shows! Thousands Avail- 
able! Catalogue $1.00. Box 9032-R, 
Wyoming, MI 49509. 

OLD-TIME Radio Shows on Tape. 
Free Catalog. Garant. Box 331-S. 
Greenevllle, TN 37743. 

RECORDS — TAPES! Discounts to 
73 % : all labels; no purchase obliga- 
tions: newsletter: discount dividend 
certificates: 100% guarantees. Free 
details. Discount Music Club. 650 
Main St.. Dept. 4-776. New Rochelle. 
NY 10801. 

57 MUSICAL 
INSTRUMENTS 



ACCORDIONS — Famous makes. 40 
models. 5 Day Home Trial. Easy terms. 
Trades. Free Catalogs! Money saving 
Importer to- You Price List. Write: Ac- 
cordion Corporation. Dept. P. 5535 
Belmont, Chicago 60641. 



FREE CATALOG 30 <Z + DIS- 
COUNT Best Names In Musical Instru- 
ments. Dial For Music Inc., 7 Crescent 
Drive, Spring Valley. NY 19077. 

UP To 60 % Discount Name Brand 
Instruments. Catalog. Freeport Music. 
114C Mahan St.. W. Babylon. NY 
11704. 

ELECTRIFY Player Pianos. Pump 
Organs quickly, inexpensivelv with Lee 
Silent Suction units. Write Lee Music. 
525A Vcnezia Ave.. Venice. CA 90291. 



GUITAR. BANJO. Violin. Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center. Box 
15444. Tulsa. OK 74115. 

PLAY Guitar in Seven Day*. Quick, 
proven method. $3.00. Guaranteed! 
Musico. 204 Texas. Sulphur. LA 
70663. 

30 <^ TO 50 Vr DISCOUNT! Any 
Model: Guitar. Amp, Drum. Banjo. 
Dobro! Free Catalog! Warehouse. PS 
19. Box 11449. Fort Worth. TX 
76109. 

STRING Instrument Makers & Re- 
pairers, save 10% now on all woods, 
parts, accessories, kits. 64-page cata- 
log and price list available. Write to- 
day for yours. Enclose 25c to cover 
postage and handling. International 
Violin Co.. Dept. JJ-4026 W. Bel- 
vedere Ave.. Baltimore. MP 21215. 

LESLiE Type 102GK speakers want- 
ed, used for Gulbransen organ. Prim- 
mer. 394 W. Southern, Muskegon. 

MI 49441. 

LEARN Piano Tuning via cassette 
tapes - $14.95. It's accurate & easy. 
Complete tuning kits - $24.95. Teched 
Records. P.O. Box 31. Lauderdale, 
MS 39335. 

LEARN Banjo-5 String Bluegrass. 
Easy. No Music. Free Details. Blavlock. 
25-A, Marietta. GA 30060. 



FREE Lesson, "Learn Chord Play- 
ing." Piano, organ, guitar. Davidsons, 
6727PS Metcalf. Shawnee Mission, 
KS 66204. 

PLAYER PIANOS: PUMP ORGANS- 
Service manuals, books, records. Cat- 
alog $1.00 i refundable first order I. 
Vestal Press. Box 97. Vestal 8. NY 

13850. 

58 SONG WRITERS 

SONGPOEMS! SONGS! Urgently 
Needed, 50-50 Agreement, Betty's Mu- 
sic Makers, 10355P Paradise Blvd.. 
Treasure Island, FL 33706. 

POEMS wanted for songs. Nashville 
Music Productions. Box 40001 -M, 
Nashville. TN 37204. 

POEMS. Songs Wanted. Recording. 
Publishing Guaranteed. Royalties. Ra- 
dio-TV release. Broadway Music. Box 
7438-PS. Sarasota. FL 33578. 



WHOLESALE Professional Guitars. 
PA Systems, Altec Speakers. 240W 
RMS Amplifiers. Free Catalog. Carvln. 
Escondido. CA 92028. 



LYRICS - Poems Wanted for Musi- 
cal Setting. Recording. Promotion 
Available on Selected Songs. Fabu- 
lous $1,000.00 Offer. Monthlv 
Awards. Talent. 17 (PS) Longwood. 
Quincy, MA 02 16!!. 

RECORDING artists desperately 
seeking new material! All styles 
songs, poems from public! Free evalu- 
ation! National Music Exchange. Box 
506-PS1. Newton. MA 02158. 

59 IMPORT-EXPORT 

I WILL Export Any Japanese Prod- 
uct for You. Small margin. Y. Suzuka. 
397 Futoo-cho. Kohoku-ku. Yoko- 
hama. Japan. 

ORIGINAL Oil Paintings 16"x20". 
$53.00 Dozen. Free details. Mimanov. 
PS-76. Box 169. Hainesport, NJ 
08036. 

60 BUSINESS 
OPPORTUNITIES 

YOU Need only a mimeograph ma- 
chine and ruler to put yourself in a 
business that can make you finan- 
cially independent for life. Unique in- 
structions — $3.00. Garret Enter- 
prises. P. O. Box 28460-Z, Washing- 
ton, DC 20005. 

MAILORDER Opportunity! Start 
profitable home business without ex- 
perience or capital. Write for FREE 
BOOK, case histories of successful 
members, plus complete details. No 
obligation. Mall Order Associates. 
Dept. 86. Montvale. NJ 07645. 

STUFF Envelopes. $50.00 Hundred! 
Free Details. Send Self Addressed 
Envelope: Dodier. Box 730F7. Mitchell, 
Ontario. Canada NOK 1N0. 

MAKE $25.00 HOUR! House iden- 
tification! Send $2.00 I refundable i : 
GAS. Dept. PS6. Box 99266. San 
Diego. CA 92109. 

MAKE EASY MONEY selling fine 
Mcrlite Jewelry. Information $1.00. 
Mcrlite. 1507 Lowry N.E.. Minneapolis 
MN 55418. 

HOW Much does being your own 
boss or making $25,000 per year 
interest you? The Warner break- 
through in the Engraving field could 
be your future. Write: Warner. Room 
EC-49-FJ. 1512 Jan is. Chicago. IL 
60626. 

PIANO Tuning Tools. Courses. Cata- 
log 25c. deMontmollln. 318 Majorca. 
Coral Gables. FL 33134. 

OVER $16.50 an hour. Spare time 
at home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
Free! Write: Roberts. Room RC-3-FJ. 
1512 Jarvis. Chicago. IL 60626. 



1001 FAST, easy ways to make 
money! Free! Rush name, address, zip. 
Perry. 13263-E Ventura Blvd.. Studio 
City. CA 91604. 

$3,000.00 MONTHLY. Immediate 
income. Stun* envelopes at home. Send 
self-addressed stamped envelope. Cot- 
tage. Box 25053-CAG. Los Angeles. 
CA 90025. 

GET RICH! Use other people's mon- 
ey. Be loan broker. Details: Milligan 
Trust. 565PS. Mohawk. Boulder, CO 
80303. 

CLEAN BUILDINGS CHEMICALLY 
— Clean any brick, stone, or aluminum 
surface. Instantly, with SM-27 chemi- 
cals and equipment. Fantastic profits. 
Lifetime Business. Write: National 
Surfa.-e Cleaning Corp.. 4959-C Com- 
merce Parkway. Cleveland. OH 44128. 

MAKE. Sell. Bricks! Free Details! 
Xcobrics. 5715 N. Mozart. Chicago. 
IL 60659. 

PHOTOSTAMP Agents Wanted! 
Make Big Money from Home Mailorder. 
Free Samples & Information: Poster - 
matic-C8. East Providence. RI 02914. 



ABANDONED INDUSTRIAL SILVER 
YOURS For Taking. Easy $24,000 
Yearly! Free Information. Silverman. 
H-12. Box 548, Woodvllle. TX 75979. 

SELL Books by Mail. 400 r. Profit. 
Free Details — Write Tate's Enter- 
prises. 9333 South Merrill. Chicago. 
IL 60617. 

FREE Wealth Book: "2100 Unique 
Ways To Make Money!" World's Big- 
gest Collection of Home Businesses! 
Success-A. 26903 West Eight Mile. 
Detroit. MI 48240. 

FREE Secret Book "2042 Unique. 
Proven Enterprises." Fabulous "Lit- 
tle Knowns." Work Home! Haylings. 
Carlsbad. CA 92008. 

$178.00 WEEKLY. Work One Hour 
Daily. Guaranteed. FAS. Box 13703- 
K. San Antonio. TX 78213. 



BLOCK Machines. Posts. Mold Cat- 
alog $3.00 refundable. Carlane. Route 
One. Box 95. Rapid City. SD 57701. 



HOW To Raise $100.00 to $1,000- 
000.00! Write Capital-PS. Dawson- 
vllle. GA 30534. 

PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Tel- 
fer Drive. Morgan Hill. CA 95037. 

SAVE Money. World's Largest 
Wholesale Supply . . 7,853 American 
Suppliers. Dropship Catalogs. Rock 
Bottom Prices. Automobiles. Free De- 
tails. International Buyers, Box 
16386-PS2. Portland, OR 97233. 

FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets: 
Carter Farm. Plains. GA 31780. 



I MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
Free Proof! Torrey. Box 318FF, Ypsl- 
lanti. MI 48197. 

MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Voltz-PS. 
Ypsilanti. MI 48197. 

START Your Own Correspondence 
School — Career Guidance. Box 2046. 
Covina. CA 91722. 

PLASTERCRAFT — Profitable 
Home Business. Over 1.000 molds 
available. Details: Lynnette. 6251R 
Mentor Park. Mentor. OH 44060. 

$335.00 WEEKLY in your mailbox. 
Free report. Wilco. Box 2148-A7. 
Texas City. TX 77590. 

IMPORT-Export opportunity, prof- 
itable worldwide mailorder business 
from home, without capital: or travel 
abroad. We ship plan for no risk ex- 
amination. Experience unnecessary. 
Free report. Mellinger, Dept. C2697. 
Woodland Hills. CA 91364. 

SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make Mon- 
ey By Mail." Discloses free advertis- 
ing, profitable products. Mallco. Dept. 
CC-697. Woodland Hills. CA 91364. 

MAKE BADGES for Fun and Profit. 
Send $36.70 for Complete Kit Prepaid. 
Monev Back Guaranteed. BADGE-A- 
MIN1T. Box 618. Dept. PS-76A. La- 
Salle. IL 81301. 

SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning Seller. 
Exceptional Margin. Samples for Trial. 
Northwest Electric. Ave. 255. Mitchell. 
SD 57301. 

MAKE $7.50 to $15.00 hourly 
building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials, instructions 
— everything. Free Details. Custom- 
case, 6075 De Soto. Dept. C28-43. 
Woodland Hills. CA 91365. 



BECOME "Mortgage Broker." Lu- 
crative! Capital Sources. Box 640099- 
D. Uleta. FL 33164. 

$231.00 EXTRA Weekly Playing 
Mail Order "Money Game!" Details — 
Business. 2205-K Roblnhood. Albany. 
GA 31707. 

HOBBYIST PHOTOGRAPHERS Make 
Big Money. Details, send stamped self- 
addressed envelope. Hahn. Box 123B. 
Preston. MN 55965. 



YOUR Name Placed with 1000 Job- 
bers, Importers, Mailers. $1.00 our 
Mailings for Year. Dixlemailers. King. 
NC 27021. 



CALIFORNIA Manufacturer Needs 
Man to assemble our product and be 
local agent, experience unnecessary. 
May start while presently employed. 
Five-figure income for responsible ap- 
plicant. Skrc Manufacturers, 1419 
West Dolores. Wilmington. CA 90744. 



MAKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 
sary). (Proof), details 25c. (Refund- 
able ) . Woodarts. Bridgewater. MA 

02324. 



BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Audit Controls, 50 Brookside Avenue. 
Fair Lawn. NJ 07410. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices Sales handled by 
professionals Unusual business opportunity. 

FREE Complin illustritid litinturi 
■>>p BARTA. Box 248MG «^>> 

Walnut Creek. Calif. 94597 



THRILLS FAST RICHES. SCIEN- 
TIFIC CATFISH FARMING. U.S. spon- 
sored. Financing. Nationwide estab- 
lished markets. Details 50c. Catfish 
Industries. Box 1089-B. St. Peters- 
burg. FL 33731. 



FREE "1001 odds"!. It's about 
$10,000 - $100,000 actually made 
at home by certain oddballs! You'll 
never get over It! Publico, Carlsbad. 
CA 92008. 



$25 DAILY Possible stuffing enve- 
lopes! Free details. Service. Box 715S, 
Lynbrook. NY 11563. 



NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614. 



VENDING Machine. No selling. 
Routes earn amazing profits. Big Cat- 
alogue Free. Parkway Corporation. 
1930PSB Greenspring Drive. Timoni- 
um. Maryland 21093. 



MAKE Magnetic Signs. Big Profits. 
Free Information. Universal. Lenora. 
KS 67645. 



MAKE durable building plastic eas- 
ily. Waterproof. Fireproof. Economi- 
cal. Bays Laboratory. Cedaredge. CO 
81413. 



RAISE Earthworms for Us. Baker 
Enterprises. Box 173. Sparta. OH 
43350. 



EARN $60.00 Dally Manufacturing 
Concrete Fence Posts. Practically no 
investment. Send Stamped-addressed 
envelope. American. Excelsior Springs. 
MO 64024. 



MAILORDER — Establish Own Bus- 
iness. Everything Supplied Catalogs. 

Ads, Mailing Lists. Merchandise Drop- 
shipped. Git -Guide. 5818 Venice. Dept. 
473. Los Angeles 90019. 
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152 POPULAR SCIENCE 



MAILORDER Beginners — Sell 
Books. 600 % Mark-ups! Barclay Com- 
pany, 45SG, Haleslte, NY 11743. 

STUFF ENVELOPES. CLIP NEWS 
ITEMS. CO- PUBLISH, EARN UP TO 
$20,000 PER YEAR, Send Stamped 
Addressed Envelope. Manlie Enterpris- 
es. Box 3152-D5, Campello Station. 
Brockton, MA 02403. 

1000% PROFIT Bronzing Baby 
Shoes. Free Literature. Nbc-PS. Box 
1904. Sebring. FL 33870. 

MAILORDER SECRETS revealed. 
Huge profits possible. Write: Rucus, 
46, 1A4 Cardwell Street. Orangeville, 
Ontario L9W 2V6. 

$50,000 YEARLY. Realistic Mailor- 
der manual shows how. Guaranteed! 
Write: Rucus, 46, 1A5 Cardwell Street, 
Orangeville. Ontario L9W 2V6. 

FREE: Classified Wholesale Catalog. 
D. Wright. 192 Park St., E.O., NJ 
07017. 

EASY Profits, assembling and dis- 
tributing framed prints. Details, Re- 
vere Publishing, Box 14162. Portland, 
OR 97214. 

YOUR own mailorder business. Low 
work, high pay. Ask for details. Good- 
man Associates. 5 Berryvtlle Pike, 
Summit Point. WV 25446. 

$3,000 MONTHLY possible. PROV- 
EN PROGRAM — BMJ/C17, Box 2663. 
Ncwpt. Beach. CA 92663. 

MONEYBROKERS Needed! Full 
Training. Large Earnings! Guaranteed. 
Inquire, JLS Consultants, 391 Gregg. 
Buffalo Grove. 1L 60090. 



MAKE BIG PROFITS by mail. In- 
formative guide shows you how Only 
$4.95. Guaranteed! Send to: RUCUS, 
46. 3A1 Cardwell S 



Ontario L9W 2V6 



Street. Orangeville. 



$500.00 1 THOUSAND — Stuffing 
Envelopes. Begin Immediately. Details 
— stamped addressed envelope. Con- 
temporary, Box 1144PC, Forest Park. 
GA 30050. 



EARN 2 — 3 times your cost on 
over 1,000 Gift Items, novelties and 
toys. $2.00 brings giant catalogs (re- 
fundable). Lanz Company, 308-A 
Bates, Morehouse, MO 63868. 



DISCOVER INDEPENDENCE in the 
Profitable World of Mailorder. In- 
quiry* Invited. Star Enterprise. R. R. 
*4, Van Wert. OH 45891. 



PUBLISH MOVIE GUIDES. 
Work at Home in Sparc Time. Earn 
to $300 or more a month. Cineman 
Syndicate, Suite 313. 7 Charles Court. 
Middletown. NY 10940. 



BICYCLE DEALERSHIPS AVAIL- 
ABLE — Nationwide! No Gimmicks. 
High Income. $6500 - $15,000 se- 
cured investment. Details: Bicycle 
World, Dept. 610. 6455 Almaden Ex- 
San ," 



pre: 



essway, Si 
DOUBLE 



i Jose. CA 95120. 



Your money! Patented 
fishing product distributorships avail- 
able. Send only $6.00 for sample and 
complete money making information. 
MFRPS. 1152 Okeechobee Road. 
West Palm Beach. FL 33401. 



SAVE! $1.00 forwards your name 
to every business opportunities ad 
this Issue. Knight, P. O. Box 1481-A. 
Springfield. OH 45501. 



HOW TO MAKE $2,000 WEEKLY 
AT home using other people's mon- 
ey. Guaranteed. Free details. Rich- 

TX U 77005 rtS ' B ° X 25277_D ' Houston . 



FREE FREE DETAILS . . . 200- 
300% Profits on 1001 Specialty 
Items . . . Wholesale. 1 1 1 80H Roselle, 
San Diego, CA 92121. 



FINANCING Your Business? Raise 
Capital You Need! Join First, Only 
Business Financing Club. Intelligence. 
Foresight Required. Free Details. Fi- 
nancing Club, 312PS Franklin, Clarks- 
ville, TN 37040. 




400% PROFIT! Sell books by 
mail. Free details. Gradco. 6225A 
West Boehlke, Milwaukee, WI 53223. 



Men and Women All [ 
; Ages! Re-Upholstery | 
makes you BIC MONEY! | 
Turn cast-offs into I 
SlOO's. Spare or lull I 
No elperience needed. I 



edo chairs, sofas, seats. ( 

r high pay. We show you modern ways, furnish i 
illustrated home instruction, tools, supplies, beauti I 
ful material choices. Send lor big FREE Book. FREE j 
P'°j«' lesson, wmmm MoJBI m mi t 
awn tjrmsisii iistiiuie. ua w. laruei. . 

-i°ii. 4 _-_ B ■J£S1666 j 



$300 - $700 MONTHLY. Raise Rab- 
bits, Laboratory Animals for us. We 
supply Equipment, Breeders, Instruc- 
tions. Financing Arrangements. De- 
tails - 25c. Laboratory Animals, Inc. 
PS, Countyline Road. Pentwater. MI 
49449. 



PIANO Tuning Learned Quickly at 
Home! Musical Knowledge Unnces- 
Bary. Free Information. Empire School, 
Box 450327, Miami 33145. 



BECOME Tax Consultant. Our Stu- 
dents earn $l,000-$3.000 every tax 
season preparing returns evenings. 
State approved. National Tax School. 
Monsey. ICG. NY 10952. 

HOMEWORKERS Wanted! Outstand- 
ing Opportunity, Immediate Income! 
Information: Send Stamp, Addressed 
Envelope. Igloo Sales Company, Box 
4-1591. Anchorage, AK 99509. 

TAKE Catalog Orders. We dropship 
1001 best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity. Free Book. SMC, 
6061 De Soto Ave.. Dept. 28-43. 
Woodland Hills. CA 91365. 




61 MONEY MAKING 
OPPORTUNITIES 

WE BUY NEWSPAPER CLIPPINGS, 
of Wedding Announcements for $1.00 
Each. Instructions $1.00. Clippings. 
Box 741PS. Gatesville. TX 76528. 

FREE Wealth Book: "2100 Unique 
Ways To Make Money!" World's Big- 
gest Collection of Home Businesses! 
Success-A, 26903 West Eight Mile. 
Detroit, MI 48240. 

CLIP Newspaper Stories at Home. 
$2.00 to $10. Each. Write: Flair PS4, 
East Providence. RI 02914. 

IF YOU HAVE AN IDEA FOR A 
NEW Product ... or a way to make 
an old product better, send for im- 
portant information on Protecting. De- 
veloping, Marketing your inventions/ 
ideas for Cash /Royalty sales. Profes- 
sional, fee-based invention service 
company Request FREE INVENTORS 
KIT NO. A-87. Raymond Lee Organiza- 
tion, 230 Park Avenue North. New 
York City 10017. 

$750.00 MONTHLY Stuffing 500 
Envelopes! Rush Stamped Envelope! 
Nash. Box 5819. Oxnard. CA 93031. 

STUFF envelopes. $25.00 hundred. 
Send stamped envelope. J. Ungaro. 
1212-C Kensington, Arlington Heights. 
IL 60004. 



$CASH$ Clipping newspaper items 
/Addressing envelopes. Information 
Free! Income, Box 721S, Lynbrook, 
NY 11563. 

LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Apex Engineering, 3100 
Atascadero, CA 93422. 



$200.00 PROFIT. Sheet %" Ply- 
wood. Details 50c. Novelties, 610 So. 
24th. Elwood. IN 46036. 



Secret Book "2042 Unique, 
Enterprises." Fabulous •Lit- 
tle Knowns." Work Home! Haylings. 
Carlsbad. CA " 



. CA 92008. 



$175.00 WEEKLY Correcting Pu- 
pils' Lessons! Samples, $1.00! Cas- 
tle's, 507-SL Fifth, NY 10017. 



EARN $30 for investing $2 and 2 
hours. You learn trade secrets mak- 
ing family heirlooms. No Gimmick! 
Sources, instructions $3.50. Morton's, 
Litchfield, IL 62056. 



AMAZING PROFITS! Invest in val- 
uable U.S. mint postage stamps at 
face value. Details Free! Sunnyside 
Service, Box 1682, Paterson, NJ 
07509. 

EARN LARGE PROFITS on gift 
Items, novelties, toys, carded mer- 
chandise. 1001 others. $2.00 brings 
giant catalog, refundable on first or- 
der. Smith Specialty Supply, 222 
Thorn Locust Lane. London. OH 
43140. 

FREE Report! Exclusive Import- 
Mailorder Opportunities. Globe Re- 
ports. Box 20S88-PS. St. Louis, MO 
63139. 

STUFF Mail Envelopes! $250.00 
profit per thousand possible. Offer de- 
tails: Stamped self-addressed enve. 
lope. Kings, B-21487K-PS76, South- 
side Station. FL 33316. 

M ONE YM ASTER'S Manual Re- 
veals Secrets of the Insiders. Free 
Information! Winkler Enterprises. PS- 
776. 100 Moriarty St.. Ft. Walton 
Beach, FL 32548. 

WATCH REPAIRING. For Cash In- 
come or Hobby. Free Sample Home 
Study Lesson. Chicago School of 
Watchmaking, WGA, Fox River Crove. 
IL 60021. 



SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Exceptional Mar- 
gin. Samples for Trial. Northwest Elec- 
tric, Ave. 267, Mitchell, SD 57301. 

FREE Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-Month subscription. Sales- 
man's Opportunity Magazine, Dept. 
599, 1460 Hancock Center, Chicago 
60611. 

GOLD And Other Valuable Trace 
Metals Abstracted from Rivers and 
Streams. Free Details. Seekay Chem- 
ical, 210 Fifth Ave.. New York. NY 
10010. 

I MAKE $52,000.00 Yearly mail- 
ing letters. How? Write: Sandco-PS, 
Ceres, CA 95307 

EARN Big Fees. $50,000.00 Pos- 
sible. Be money broker. Details: Mil- 
ligan Trust. 565-PS1 Mohawk, Boul- 
der, CO 80303, 

$150.00 - $500.00 WEEKLY! IM- 
MEDIATE. Guaranteed Home Income 
Stuffing Envelopes. FREE Supplies! 
Offer: Stamped Envelope. Profits, 
B725-PS7. Belen. NM 87002. 

A — FEW TOOLS 

SPARE TIME 

$10,000 YEAR — 6 hours week. 
Information — $2.00. Outdoors. Box 
128A, Arlington, GA 31713. 

OPERATE Profitable. Mailorder 
Business! Write, Rizdln, Box 655, De- 
troit, MI 48231. 

MILLIONAIRE Plans, Secrets. Re- 
ports. Free Information. Hagy's, Rt. 1, 
Box 424. Livingston. TN 38570. 

MAKE EXTRA MONEY. New Book- 
let shows you how to make money in 
your spare time — without working. 
Onlv $1.50. Illinois residents add 5% 
sales tax. Henry Sales Co., Park 
Street — Box 317C, Cisne, IL 62823. 

HOW I made $33,000.00 in two 
months using hidden law. Free de- 
tails: Cress, Box 7506K, Newark. DE 
19711. 

$400 FIRST Week with Ad Clocks 
or money back. Your own Advertising 
Business. Action Ad Clock, Room AC- 
3-FJ, 1512 Jarvls, Chicago. IL 60626. 

$500 THOUSAND immediately 
stuffing envelopes. Free supplies, rush 
stamped, address : 
win Co., Box 692-S7 
43506. 



velope. J. Bald- 
S7, Bryan. OH 



EARN at home addressing enve- 
lopes Rush addressed/ stamped en- 
velope. Hughes. 3916 Sabine, Dept. 
PS. Texarkana, TX 75501. 

SELL Florists Marble Planters, 
samples $5.00. Refundable. Leisure- 
time. 7715 Lakeshore, Madison, OH 
44057. 

LEVERAGE — The Secret to Real 
Estate Fortunes, Average intelligence. 
Determination, but no money neces- 
sary. Free Fully Documented informa- 
tion write: Leverage. P. O. Box #63. 
Muskego. WI 53150. 

CLAIM 20 ACRES! "Prospecting 
For Fun and Profit." complete fam- 
ily guide for finding gold on vacation 
or weekend trips. $3.98, Stars, Box 
4364N. Walnut Creek. CA 94596. 

$150.00 WEEKLY stuffing our cir- 
culars into stamped addressed enve- 
lopes. Guaranteed earnings. Begin- 
ners kit $2.00. Malone, Box 42-PS7, 
Brooklyn, NY 11228. 

HOMEWORKERS - 14 profitable 
opportunities - details - rush 35c (re- 
fundable) and stamped addressed 
envelope - Opportunities, Box 310, 
Nacogdoches, TX 75961. 

NEED EXTRA INCOME? Sell Fa- 
mous Knapp Cushion Comfort Shoes. 
Part-time. Full-time. Over $8 Million 
in commissions last year. No Invest- 
ment. Free Selling Kit. Write I. Mar- 
golis. 611 Knapp Centre, Brockton. 
MA 02401. 

STUFF Envelopes, Clip Newspapers 
Items. $150 per week. Details for 
SASE. FAO ASSOC.. Box 347. West 
Hartford. CT 06017. 

62 EMPLOYMENT 
INFORMATION 



AUSTRALIA NEW ZEALAND 

WANT YOU! 50.000 Jobs! Paid Trans- 
portation! Latest information and 
Forms. $1.00. Austco. Box 3623F. 
Long Beach. CA 90803. 

EMPLOYMENT! U.S.! Foreign! 
Skilled, Unskilled. Equal Opportunity. 
All Fields. Directory, Application. 
Resume Instructions $3.00. National 
Information, Department 411. 422 
Washington Building, Washington, DC 
20005. 



WORK Overseas. Australia, Africa, 
South America, Europe, etc. Conduc- 
tion. Sales. Engineers, Clerical, etc. 
$8,000 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment, Box 101 IF, 
Boston. MA 02103. 



MERCENARIES! Employment op- 
portunities do exist in Africa, the Mid- 
dle East, and Asia. Many fields are 
open. Good salaries possible. Classi- 
fied report /Application available from: 
Security International. P O. Box 751. 
Springfield. MO 65801. for $8.00. 

OVERSEAS Employment — Europe. 
Australia, South America. Asia! All 
Occupations! $700 — $4,000 month- 

2 y 92lT m ^Tnd?. t n.^CTT6 , 2 3 9 BOX 

OVERSEAS JOBS — NOW HIRING. 
103 Countries. All Occupations. High 
Pay, Free Transportation. Tax ~ 
fits. Latest Computerised 
$2.00. TRANSW0RLD. In... 
Airport. Box 90802F. Los Angeles. I 

63 SPECIAL SERVICES 



INFORMATION On Anvthing. Fer- 
guson Research Specialists. 60-15 
Woodside Avenue, Woodslds. NY 

11377. 

66 AGENTS WANTED 

EXTRA Income! No Investment! 
Selling Outfit Free! Take orders for 
America's Finest Shoes from Friends, 
Neighbors! Easy. Profitable. No experi- 
ence necessary. Mason Shoes, K-191. 
Chippewa Falls, WI 54729. 

57 SALESMEN— 
DISTRIBUTORS WANTED 



BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 
the firm's product line and territories 
available. For information write: Man- 
ufacturers' Agents Newsletter, Dept. 
151A, 23573 Prospect Ave.. Farmlng- 
ton. MI 48024. 

SELL Blue Ribbon Hertel Bible! 
Startling Cover: Full Color 3 -Dimen- 
sion Nativity. Top Commission, Liberal 
Bonus. Sells Itself! Liberal Easy Credit 
Plan. No Investment. Demonstrator 
Furnished. Write for Everything! In- 
ternational Book. Dept. P. Box 118. 
Wichita. KS 67201. 

AUTOMATIC Fishooks. Profitable 
samples. $2.00 (refundable). Aron. 
61-PS. Mastic Beach. NY 11951. 

EARN $100.00 Daily Selling Solar- 
gem Rings, Jewelry. Free Catalog. 
Anka. Box 8036-PS, Cranston, RI 
02920. 

SYNTHETIC lubricant dealerships 
available. Ground floor opportunity. 
Part-time, Full-time. Information 
$1.00. US Amzoll Sales. 6739 Bloom- 
lngton Ave., Minneapolis, MN 55423. 

SELL all New Garden Tool Caddy: 
newest moneymaker on garden scene. 
No Competition. Manufacturer- T&C 
Enterprises, P.O. Box 638, St. Cloud, 
FL 32769. 

DRY CELL BATTERIES Imported 
and Quality Guaranteed. Buy It whole- 
sale for self, or resale directly from 
importer's warehouse. Distributor 
wanted. Koverseas Inc., 3600 Wilshire 
Blvd., Dept. 1934, Los Angeles, CA 
90010. 



6«? 



REMAIUNG 
SERVICES 



STAMPED Letters Remailed. 25c. 
Anthony. Box 578. Nyack. NY 10960. 

SPECIAL Offer for Remalls. Write 
for Information. Pse. Lafontalne. 
P.O. Box 799. New Britain. CT 06050. 

YOUR Mall Received — _ . 
Hedgpeth. 324-PS South First. 
bra, CA 91802. 

CANADA — 25c Singles. Bulk 
Rates. Rowell, 32 Village Gre 
Willowdale. Canada M2J 1K8. 



69 



CONTESTS 



REASONING Problem. $2. Astonish- 
ingly complex! Certificate awarded. 
Frederick, 2327 Asbury. Northbrook. 
IL 60062. 

70 AUTHOR'S SERVICE 

PUBLISH Your book! Join our suc- 
cessful authors: All subjects Invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSG). 
84 Fifth Avenue. New York 10011. 

71 ARTS & CRAFTS 

GLASS BLOWING Kits — Make 
Glass Miniatures for Fun and Money. 
Free Details — Willis Class. Box 
3460-F. Anaheim. CA 92803. 

UNIQUE inlaid wood picture kit, 
complete. Guaranteed. $9.90. Hamil- 
ton Art Veneers, PO Box 64. Dept S. 
Mission. KS 66201. 
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iled material 



WATCH and Clock Repairing Books, 
Tools. Materials. Free Catalogs. North 

American. Box 77-BT. Fox River 
Grove. 1L 60021. 



97 OF INTEREST TO ALL 



SHAVING can be a pleasure. Learn 
the razor blade manufacturer's re- 
search secret to a better shave. Send 
only $2.00 to Shaving Secrets, P.O. 
Box 1207. West Palm Beach. FL 
33402. 



92 MODELS — SHIPS. 
CARS. PLANES. ROCKETS 



SHIP and Yacht model fittings; 
Pine construction Hull Kits: blue- 
prints. Send $1.00 for Illustrated cat- 
alog. A. J. Fisher Inc.. 1002 Etowah 
Avenue. Royal Oak. MI 48067. 



SHIP and Airplane Model Kits cata- 
log 25c. Scientific. Inc.. 340 Snyder, 
Berkeley Heights. NJ 07922. 



SHIP Model Kits. Fittings. Plans. 
Books. Tools. Engines. Motors. Free 
— New 1976 Illustrated Catalog. 
James Bliss & Company, Dept. PS. 
Route 128, Dedham. MA 02026. 



94 FOR INVENTORS 



72 EDUCATION * 
INSTRUCTION 



ELECTRONICS DEGREE by corre- 
spondence. Free Brochure. Grantham, 
2006 Stoner, Los Angeles. CA 00025. 

PARAPSYCHOLOGY Course. Certifl- 
cate. Free Information. APRF. Box 
5395-CB. Sherman Oaks. CA 91413. 



USED Courses! Books! List 15c. 
Smith's, 124 Marlborough, Salem, MA 
01970. 



COLLEGE DEGREES AT HOME. 
Choice of Subjects. Easv Tuition. Free 
Information. Elysion College. B.C. Box 
909. San Ysidro, CA 92173. 



WELDING TRAINING. Basic and 
Advanced Training for Major Process- 
es — Arc, Gas, Pipe, TIG. MIG. Plas- 
ma, Hobart, a Non-Profit School, is 
Accredited Member NATTS. Approved 
Ohio 70-12-0064 HT. Write for School 
Bulletin and Course Schedule. HO- 
BART SCHOOL OF WELDING TECH- 
NOLOGY. Box 75. Troy, OH 45373. 



BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministry. 486-PS 
Skyhill Court. Chula Vista. CA 92010. 



FREE Lifetime Ordination. Become 
Chaplain. Missionary Evangelist. Bish- 
op. Box 744-PS. McKeesport. PA 
15134. 



LEARN Auctioneering. Free Cata- 
log. Reisch World Wide College of Auc- 
tioneering. Inc., Mason City 3, IA 
r.0401. 

AUCTIONEERING. Mendenhall 
School of Auctioneering, High Point, 
NC 27263. Free Information. Largest 
in Eastern USA. 



VETERINARY ASSISTANT Train 

at Home for Exciting Animal Care Ca- 
reer. Send for FREE "Career Kit". 
North American School of Animal Sci- 
ences. Dept. PCC66. Newport Beach. 
CA 92663. 



LEARN Sewing Machine Repairing. 
Men. Women. Lucrative Profits. Pro- 
fession with Bright Future. Grcsslin 
Correspondence School. Box 927. 
Spencer, IA 51301. 



EARN Extension Degrees in Homo- 
eopathy. Radionics. Botanic Medicine. 
Naturopathy. Philosophy. Psychology, 
etc. School Founded 1961. Prospectus 
$1.00. Airmailed. Secretary PA/PS. 
Brantridge Forest School Highfleld, 
Danehill, Sussex. England RX17 7EX. 



SWEDISH Massage. Complete Home 
Study Course. Free Details. Massage. 
1159IPS) Hancock. Quincy. MA 
02169. 



ELECTRONICS Career Training. By 
Mail. G.I. Bill. FCC License, Color TV. 
Broadcasting. Engineering. Free School 
Catalog. School rep will try to call. 
Write CIE. Dept. WPS-11. 1776 East 
17th Street, Cleveland, OH 4411 4. 

UNLOCK Your future. Become pro- 
fessional Locksmith by spare time 
home study. $13 in an hour possible. 
All tools, equipment included. Facts 
Free. Send name. Locksmithing Insti- 
tute (home study I. Dept. 1311-076, 
Little Falls. NJ 07424. 



DEGREES. Diplomas. Certificates. 
Home Study or Thesis Method. DOT, 
Box 3388. Tulsa. OK 74104. 



GREAT Directories — Degree-Grant- 
ing Correspondence Schools, Medical 
Schools. Secret Societies. Govern- 
ment Publications. Aureac. Allenhurst. 
NJ 07711. 

LOCKSMITH Training manuals. Free 
information. Despubs. Box 22005. 
Phoenix, AZ 85028. 

COMPUTER Programming, learn 
from audio casette tapes. Only $10.00 
per assignment. Write for free list of 
assignments offered. Kadoll Products, 
Box 272. Waukegan. IL 60085. 



FREE, over 1000 manuals, books, 
samples. Ask for it. Teaching aids 
for children, adults. Updated Catalog 
$1.50 Ppd. Jon Tanizaki, 12215 Ane- 
ta Street. Culver City, CA 90230. 



| A INSTANT MEMORY 

i A. A A. The new wav to remember 

i A short, simple method of acquiring a powerful 
' memory. No memorization, no keywords. Re- 
lease your photographic memory. Learn "how" 
i you remember, "why" you lorpet. Discover 
your natural ability to recall everything. Send 
for free information to: 

INSTITUTE of ADVANCED THINKING 

861 Via He H Pa; • PS • Picif.c Pilisaan, CA 9027? 

BURGLAR /FIRE ALARM EXPERTS 
NEEDED for Cars, Homes Industry. 
Learn high profit systems installation 
at home spare time. Simple. Quick. 
Complete. Free information by mail. 
No salesmen. Security Systems Man- 
agement School I home study I , Dept. 
7311-076. Little Falls. NJ 07424. 



MAKE MONEY. Turn your ideas Into 
cash. $1.50 booklet shows how any- 
one can do it. Clevelander House. 
18526 Underwood Ave.. Dept. PS-9. 
Cleveland. OH 44119. 



UPHOLSTERY Decorating. Free 
Booklet. Learn at Home. Upholstery 
Decorating School, Dept. 5311-076. 
Little Falfs. NJ 07424 . 

WATCH REPAIRING. Complete 
Home Training. Diploma Awarded. Free 
Sample Lesson. Chicago School of 
Watchmaking, WG. Fox River Grove, 
IL 60021. 



HIGH School at Home in Spare 
Time. If you left school without fin- 
ishing, write Today for Free Brochure 
about our Home Study Method. Di- 
ploma, and Accreditation. American 
School, Dept. XB46. Drexel at 58th. 
Chicago 60637. 



LEARN To Fix Typewriters and Of- 
fice Machines. 30 Million Typewriters 
Need Skilled Repairmen. Earn as you 
learn at home in spare time. Facts 
Free. Send name. Typewriter Repair 
School i Home Study I. Dept. 3311- 
076. Little Falls. NJ 07424. 

73 CARTOONING. 
SIGN PAINTING 



35 LESSON Compact Cartoon 
Course and Cartoonists's Magazine 
$3.00! Tooners. Box 30367, Lincoln. 
NE 68503. 



CARTOON for money I ! ! Free 
Book: Success. Box 885B, Dearborn, 
MI 48121. 



SHORT Cartooning Course. $1.00. 
Write: Bennett. Box 1204. Youngs- 
town, OH 44501, 

SIGN Painting — Easy Learning 
Method. Free Catalogue. Kaufmann 
Supply. Centertown, MO 6 5023. 

MODERN Cartooning taught by 
mail. Write for free brochure. Car- 
toonerama. Box 263-8W. Branford. CT 

06405. 



76 DETECTIVES 



EXCITING Profession. Easy Home- 
study Course; Diploma. Universal De- 
tectives, Box 8180-E, Universal City, 
CA 91608. 



FINGERPRINTING - exciting scien- 
tific career. Home study course teach- 
es everything. Certificate on comple- 
tion. Many openings; prepare now. 
Professional Investigators. Dept. FP. 
Box 41345. Los Angeles. CA 90041. 



JOIN As Charter Member. Dues 
$5.00. American Police Academy. 
Room 615. Headquarters Building. 
2000 "P" Street N.W.. Washington. 
DC 20036. PS. 



DETECTIVE Training Course. Amer- 
ican Detective Institute, Box 418-B. 
Fairfield, AL 35064. 



DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin, cer- 
tificate, future. Professional Investi- 
gators. Box 41345. Dept. CB. Los An- 
geles. CA 90041. 



CRIME Fighters! Shoplifting — 
Lock Picking — Debugging. All 3 for 
$5.00. Don's. Box 548. Seattle. WA 
98111. 



77 LOANS BY MAIL 



BORROW By Mail. Up to $3000.00. 
Convenient terms. State Licensed. 
Postal Finance. Dept. 11-07, 6018 
Maple Avenue. Omaha. NE 68104. 



78 WINEMAKING 



WINEMAKERS: Free Illustrated cat- 
alog of yeasts, equipment. Semplex. 
Box 12276H, Minneapolis. MN 

55412. 



WINEMAKERS: Free catalog. Fast 
Service. Arbolyn. Box 663. West Co- 
lumbia. SC 29169. 



WINEMAKERS BEERMAKERS 

— Free Catalog. Fast Service. Large 
Selection. Kraus. Box 451-N. Nevada. 
MO 64772. 



WINEMAKERS. Beermakers — Free 
Catalog. Wine Hobby USA. 43 N. 9th. 
Allentown. PA 18101. 



WINEMAKERS — Beermakers. Free 
Catalog. Equipment Supplies. Conti- 
nental. Box 68016-PS. Indianapolis. IN 
46268. 



WINEMAKERS Free Informative 
Catalog. Yeast. Equipment, Ingredi- 
ents. Box 276-S. New Berlin. IL 
62670. 



79 BUY IT WHOLESALE 



BUY WHOLESALE For Self or Re- 
sale. Make extra Money. Free de- 
tails. International Buyers, Box 16386- 
PS. Portland. OR 97233. 



400.000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . . . 
Closeouts . . . Job Lots . . . Single 
Samples. Free Details. Worldwide Bar- 
gainhunters. Box 730-B. Holland. MI 
49423. 



WHOLESALE leather supplies, tools, 
buckles, etc. Also Macrame. Dealers 
only. Send state tax «, Double D. 
Leather. 6212 Madison Pike. Hunts- 
ville. AL 35806. (205) 837-7230. 

80 ADVERTISING 
AGENCIES & SERVICES 



FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newspapers, magazine $1.00. Chicago 
Advertising Agency. 28 E. Jackson. 
Chicago 60604. 



83 RUBBER STAMPS & 
OFFICE SUPPUES 



WOOD DESK STAMPS. POCKET 
STAMPS. New Low Prices. Free Bro- 
chure. Wingerter. Box 676. Elmhurst. 
NY 11373. 



RUBBER Stamps, Name and Ad- 
dress — $1.00 line. Zeno. New Castle. 
VA 24127. 

ADDRESS stamp. Three lines, $2.50 
ppd. Moran, P.O. Box 993. Holly 
Hill. FL 32017. 

84 PRINTING. 

MUL TIGRA PHING. ETC. 

1000 GUMMED Address Labels 
$1.00. Walt's. Box 960, South Bend, 
IN 46624. 



FREE Literature. Business Cards. 
Letterheads, Labels, Rubber Stamps, 
(leer's. Ill North Drive. Ottawa. OH 
45875. 



WHOLESALE! Office Supplies, 
Equipment, Printing. Agents Wanted. 
Atlantic. Box 1678-PS7, Florence. SC 
29501. 

1001 GUMMED Address Labels — 
$1.00. Goodwin's, 512 N. 81. Seattle, 
WA 98103. 



85 PRINTING & RUBBER 
STAMP OUTFITS 



RUBBER Stamp Supplies: Starting 
Outfits. Catalog $1.00 Refundable. 
Martins, 1432 Major, Jefferson City, 
MO 65101. 



SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic Operated. Electrically 
Heated. Sizes 5"x8". 8"xl2". 
10"xl5". Starting Outfits. Orders for 
Presses. Supplies Shipped Day Re- 
ceived. Send $2.00 for Catalog and 
Brochure. Custom Manufacturers, Box 
211-PS. Springfield. MO 65806. 

PRINT YOUR OWN Printing 

Presses. Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, 
Meriden. CT 06450. 



SAME Day Shipment. Rubber 
Stamp Supplies. Wholesale Price List 
$1.00 deductable. Star Stamp Sup- 
ply. 732 So. Federal. Chicago. IL 
60605. 



BARGAINS; 1250 Offset Presses. 
Mimeographs. Office Machines. Dixle- 
uraph. King. NC 27021. 



88 OLD GOLD. JEWELRY 
WANTED 



HIGHEST CASH IMMEDIATELY 
FOR Old Gold. Silver. Platinum. Jew- 
elry. Gold Teeth. Watches. Diamonds. 
Spectacles. Free information. Rose 
Industries. 29-Y East Madison. Chi- 
cago. IL 60602. Established 1934. 

CASH Paid for Old Gold. Jewelry. 
Rings, Watches, Gold Teeth, Eyeglass 
Frames. Any Condition. Satisfaction 
Guaranteed! Mail Articles Today. 
Northsport. Inc., 1027S7 Third Ave- 
nue. Port Washington. WI 53074. 

HIGHEST Prices Paid. Old Jewelry, 
eyeglass frames, gold teeth, any con- 
dition. Satisfaction guaranteed! Free 
information. RoJa Metal Co.. Box 
1061-A. St. Charles. MO 63301. 

HIGHEST CASH for Gold, Jewelry. 
Gold Teeth. Rings. Diamonds, Watches. 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 E. Monroe. 
Dept. 1157. Chicago 60603. 

6*9 WATCHES. CLOCKS — 
SALES A SERVICE 

WATCH. Clock. Jewelry Tools and 
Parts. Catalog $1.00. Kllb Company. 
Dept. S, Drawer 8-A. Milwaukee, WI 

53201. 



1976 CLOCK PARTS CATALOG — 
Do It Yourself! — 1000's Hard to 
Find Items For Antique, Modern. 
Cuckoo. 400 Day. Electric Clocks. 
Send $3.00. Clock Repair Center, 
Dept. F. Carle Place. NY 11514. 



PATENT SEARCHES includes 
maximum speed, full Airmail 
report, copies of closest pat- 
ents. Quality searches expert- 
ly administered with com- 
plete secrecy guaranteed. Ask 
for Free Invention Protection 
Form and "Patent Informa- 
tion". Write WASHINGTON 
PATENT OFFICE SEARCH BU- 
REAU, 734 15th St., N.W., 
Suite 709-C Benjamin Frank- 
lin Substation, P.O. Box 
7167, Washington, D.C. 
20044 



FREE DIRECTORY OF 500 COR- 
PORATIONS SEEKING NEW PROD- 
UCTS. Professional, fee-based inven- 
tion service company. For Important 
information on Protecting. Developing, 
Marketing your Inventions /ideas for 
Cash Royalty Sales, write for FREE 
INVENTORS KIT NO. A-86. Raymond 
Lee Organization, 230 Park Avenue 
North. New York City 10017. 



inventions 
ideas 
Wanted 



Developed, Marketed for 
Cash/Royalty. 
Sales or Licensing to Industry. 

NO IDEA IS TOO SMALL 

LAWRENCE PESKA 
ASSOCIATES 

500 Fifth Ave., Dept. 73 
New York, N.Y. 10036 



Toll-free No.: (800) 223-6655 
(N.Y. State residents call: 
(212) 354 9696) 

Otlices thioughout Ihe U S A I Canada 

Send for FREE booklet 
"How to Safeguard, Develop 
and Market Your Ideas 
to Industry." 

Name 

Address 

City 

State 

Phone No 



164 POPULAR SCIENCE 



INVENTORS Make Money. Write Ver- 
non E. Brown. 2110 N. 2nd St.. Cabot. 
AR 72023. 

FOR FREE Information on Protect- 
ing Your Invention and the Names of 
Local REGISTERED Patent Attorneys 
and Agents, write: Commissioner of 
Patents and Trademarks. Box 8. Wash- 
ington, DC 30231. This notice spon- 
sored by American Patent Law Associ- 
ation. 

FREE PAMPHLET: "TIPS ON MAR- 
KETING YOUR INVENTION," From 
an experienced fee-based invention 
service company. Write United States 
Inventors Service Company. Dept. X. 
1435 G Street NW, Washington, DC 
20005. 

U.S. PATENT Office Searches. 234 
Broadway, Room 3615, New York 
10007. Free Invention Certificates. 

INVENTORS: Free information on 
offering your invention for sale. Kes- 
sler Sales Corporation, C-77-FI. Fre- 
mont. OH 43420. 

AVOID HAVING your original IDEA 
or knowhow PIRATED assure world- 
wide PRIORITY RIGHTS. For infor- 
mation write Eurotearch 663 Fifth 
Avenue. NYC 1 0022, 

PROTECT and Sell your own inven- 
tion. Guaranteed no agency fee. Saves 
hundreds. Inventor's Guide, 3709 At- 
well. Dallas, TX 75209. 

INVENTIONS— IDEAS 

I Patent Developed — Marketed 
Manufacturers Representative 
! U.S. Patent Office Searches 
Send For Free Invention Certificates 

BEORGE SPECTOR 

ICENSED ENGINEER — PATENT ENGINEER 
I U.S. Patent Office Former Examiner 
pis Wielwirtk Bid*., New York, N.Y. 10M? 

TRUTH about inventions. Get start- 
d properly. Plain facts from experi- 
enced patent lawyer. Send $1.00 only, 
because of legal ethics requests for 
>atent services must be refused. The 
Advisor, P. O. Box 38, Lake Hughes, 
"A 93532. 



PROFESSIONAL INVENTING SER- 
VICES. Free Folder! Tech Associates. 
4 Cotton Avenue, Braintree, MA 
12 184. 

INVENTORS! Don't Sell or License 
four Invention until you receive our 
Jffer. EAGLE DEVELOPMENT COM- 
PANY, Dept. S-7. 82 Wall Street. New 
rork City 10005. 



IS INVENTIONS WANTED 



INVENTORS: MANUFACTURERS 
JEED NEW PRODUCTS. FREE "REC- 

i.M.MENDKl) I'lKH'KDi'RE". by a cre- 
itive fee-based Invention service com. 
any. Washington Inventors Service, 

22-G Washington Building. Washing- 
on. DC 20005. 



MANUFACTURERS NEED NEW 

RODUCTS. Free Invention Protection 
Certificates. George Spector, Manu- 
acturers Representative, Woolworth 
iuilding. New York, NY 10007. 



HONGKONG factory needs several 
ew products every month to satisfy 
heir overseas buyers. Particularly in- 
crested household items, toys, games, 
[adgets. Please send sketches or de- 
ailed explanation for evaluation and 
ash/royalty purchase. If you have an 
rticle/accessory cannot produce do- 
mestically because of quantity, price 
»r labour: please try us. Hongkong 
■lastic & Metal Products Company, 
'.O. Box 0627. Kwuntong, Hongkong. 



inventors 



MANUFACTURERS MEED 
NEW PRODUCTS! 

Your Inventions 
& Ideas Developed 

for CASH /ROYALTY SALES 
for a fee, we'll develop your idea and 
introduce it to industry. Request our FREE 
"INVENTOR'S KIT NO. A-40". Includes an 
important "Invention Record Firm," "Your 
Invention -IU Development, Protection t 
Marketlnf " Brochure t Directory of 500 
Corporations Seeking New Products. 
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P Lee President. Former US Patent Examiner 
Member: International Chamber ot Commerce 

RAYMOND LEE 
ORGANIZATION 

230 Park Avenue North 
New York. NY 10017 

|a Fee-Based Invention Servce Company! 




INVENTORS: Free information on 
offering your invention for sale. Kes- 
sler Sales Corporation, C-77-IW. Fre- 
mont, OH 43420. 

TIRED OF DEALS, schemes, un- 
reasonable fees to sell your invention? 
Stop wasting time and money! Our 
factory facilities in JAPAN and the 
FAR EAST will finance all tooling and 
manufacturing costs with CASH /ROY- 
ALTIES GUARANTEED for good com- 
mercial product ideas for our world- 
wide marketing accounts. We are not 
invention Brokers! Free booklet "The 
Invention Merry-Go-Round". Briston- 
Lee Industries Ltd., Box 1462, Alame- 
da. CA 94501. 

INVENTORS! Either We Will Sell 
or License Your Invention Before You 
Do. or We will Pay you a Cash Bonus. 
GILBERT ADAMS ORGANIZATION. 
Dept. 17-G, 80 Wall St., New York. 
NY 10005. Located in the Heart of 
the Financial District. 

700 WANTED TO BUY 



SUICKSILVER, platinum. silver. 
! Ores analyzed. Mercury Terminal. 

Norwood, MA 02062. 

OBSOLETE TOY CARS Metal 

and Plastic. Also Promotional scale 
model cars and auto-banks used by 
auto dealers. These are for my own 
personal collection — Top Dollar 
laid for items I need. R. Klein, 223- 
9 65th Ave.. Bayside. NY 11364. 
(213) 229-6102. 



101 EMBLEMS A 
BRASSARDS 

CUSTOM Designed Embroidered 
Emblems, Decals. Inexpensive. Free 
Catalog, Details. Southern Emblem, 
Box 8PS, Toast, NC 27049, 

102 TREASURE FINDERS. 
METAL DETECTORS 

TIRED OF DIGGING UP TRASH? 
The all new "Coinshooter" rejects bot- 
tle caps, tin foil, nails and shallow 
trash. Detects gold, silver, coins and 
jewelry. FREE LITERATURE. D-TEX 
ELECTRONICS. Box 451-Y. Garland. 
TX 75040. 

METAL detector build $4.00. In- 
structions $1.00, stamped addressed 
envelope. Wayne, Box 1882, Hawaiian 
Gardens, CA 90716. 

TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures, 6 Pow- 
erful Models. Instant Financing avail- 
able. Write or call for free catalog. 
Phone (7131-682-2728 day or night. 
Dealer Inquiries Invited. Relco. Dept. 
AA22, Box 10839, Houston, TX 
77018. 

FIND BURIED Treasure with patent- 
ed metal detectors that distinguish 
metallic trash from treasure, have 
push button and automatic tuning, 
ground pickup eliminate feature, great 
range, etc. Free catalog. Gardiner Elec- 
tronics. Dept. 1. 4729 N. 7th Avenue. 
Phoenix. A2 85013. 

DISCOVER true treasure hunting 
with world-famous deep-detecting 
mineral /metal detectors from White's! 
Locate gold, silver, rings, coins, arti- 
facts and more! Sold, serviced, ware- 
housed world wide. Priced from 
$79.50. Free Catalog! White's Elec- 
tronics. Dept. PB6U, 1011 Pleasant 
Valley Road, Sweet Home, OR 97386. 

-J.oc.ate from a LONG 0ISTANCE\\ 

I «iu liui'SmitiH oimcTiomi itciur 

I SEND FOR 

(FREE INFORMATIVE BROCHURE 



BOX IHntTM TAMPA FLORIDA 33611 



FIND Lost Treasure. Coins. Gold. All 
Metals. 12 Models from $59.95. COM- 
PASS METAL DETECTORS. Dept. 708. 
3700 24th Avenue. Forest Grove. OR 
97116. 

BUILD Powerful Treasure Finder. 
Plans $5.00. with electronic kit $9.95. 
RoJa. Box 1061 A. St. Charles. MO 
63301. 

POWERFUL Metrotech Locators 
Detect Coins, Relics. Money Back 
Guarantee. Write: D, Box 793, Menlo 
Park. CA 94025. 

DIVINING Rod. special alloy. Lo- 
cate underground pipe, wires etc. A 
must for every eartnmover. $1,000.00 
bonded guarantee. $10.00 plus tax. 
P.O. Box 156. Pewaukee. WI 53072. 
Mailing and Handling 40c. 

703 OF SPECIAL 
INTEREST TO WOMEN 

$800 MONTHLY Possible Address- 
lng — Stuffing envelopes (longhand- 
tVDing) your home. Experience unnec- 
essary. Details. Send stamoed ad- 
dressed envelope. American. Excelsior 
Springs. MO 64024. 



705 MISCELLANEOUS 

FREE BOOK. Prophet Elijah Com- 
ing Before Christ. Megiddo Mission. 
Dept. 58, 481 Thurston Road. Roch- 
ester. NY 14819. 

ORNAMENTAL Iron designs. Book 
of 1600 beautiful practical designs 
ror railings, columns, etc. Free litera- 
ture. Cunningham. 3881 South 3200 
West-P. O. Box 20005S. Salt Lake 
City. UT 84120. 

BOOKS on Antiques and their 
Prices. Free Circular! Period Books. 
Uniontown. PA 15401. 

IDENTIFICATION CARDS. Send self- 
addressed stamped envelope for free 
samples. NIPCOS. 727 N. Main. Las 
Vegas. NV 89101. 

BIORHYTHM CURVES, Charts. The- 
ory. One Year $5. Send Birthdate. 
Silco. Dept. PSM. Box 1023, Goleta, 
CA 93017. 

TWO-WAY SPY MIRRORS. Trans- 
parent on one side for photography, 
home, van windows. 5"x7" — $2.00: 
21"x36" — $10.00. Renco. Box 
51164B. New Orleans. LA 70151. 

MAGNETS All Types. Specials — 
20 disc, or 10 bar. or 2 sticks, or 8 
assorted magnets. $1.00. Magnets. 
Box 192-B, Randallstown. MD 21133. 

COLOR TV RADIATION TEST KIT 
INCLUDES Three radiation 111m badg- 
es, processing chemicals and instruc- 
tions. Easy to do. No Darkroom 
Equipment Necessary. Rush $2.95. 
DAHLCO. Box 19185. Minneapolis. MN 
55419. 
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PERSONAL 




ONE OF THE GREATEST BARGAINS EVER! 
SWISS ARMY-TYPE KNIFE -ONLY S5.97! 

STAINLESS STEEL BLADES! 

a ^ ".'■-] biada. mw. u 

™ tut. •mtii cutting bit*}* c«n 

^■t, r- -. ; . opwn- 

tf. co*ktcr«w fnh tcaitrr 'noa* 
»tgorg«r. tcniofi 1 c p» (•■mar' 
ALL THIS IN A J'," BEAUTIFUL 
RED CASE' SinrJ ertvek. c moot* 
*f order I no COO*) to* $517 «a .. 

— / \' ^0Wp\ut 74c po*Ug* riand«ng OH 
<"<*» f 2 to' I1 1 ft piji HOT 
'/ ' '2/ to HRM INDUSTRIES 1515 

1 J r BLACK ROCK TPKE . MPT SK. 

FAIRFIELO. CONN DtOO iCortn. 

>«siO*nlt Mf3 ?*■ M'M In). 10- 

Daf ' 1 '■- . Back QuaraftMa. 
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HOW Intelligent are you? Self-scor- 
ing test reveals I.Q. In 45 minutes. 
Send $3. today — Guaranteed! Real 
Products, Box 151. Addison. IL 60101. 

ROULETTE — I won one dollar 
per minute with Thomas Systems. I'll 
show you how you may win 89 spins 
out of 100. Three systems complete 
for the price of one. Send $11 to: 
Thomas Systems, Box 33362. Raleigh, 
NC 27606. 

PROTECT Your Family — World's 
safest chain lock! Ring fits over door- 
knob. Strong 3" anchor bolt! Steel 
chain cover rolls — prevents cutting! 
Guaranteed! Send $5.95 — Home Se- 
curity. S776, 888 Townsend Blvd., 
Dover. DE 19901. 

SILENCE IRRITATING TV COM- 
MERCIALS from across the room. 

Complete instructions $3.00. RLC 
Electronics, Box 974-B, Ft. Walton 
Beach, FL 32548. 



New Design — Fit* All Pegboardal 

World'a best itorof e fya- 
I tcm. I very home, factory, 
I A baslneu needs this pes- 
I bourd mounted cap & ua- 
Ibrritkablt Jar, Keeps ■mull 
" shop atippllea visible & 
I clean. Handy Dandy Caps 
I and Jars: 10 for S4.25, 36 
I for S12.60. 72 for $22.30. 
|Ppd.. no COD'a. Send 
cheek or M.O. Dealer In- 
E qulrles Invited. 

BBHajanasf WICKLIFFK Industries. 

BOX 286, PS7C. Wickliffe, Ohio 44092 




PHOTO IDENTIFICATION CARDS. 
FREE laminated sample. details. 
BASCCO. Box 3461 -PS, Providence, 
RI 02909. 

$1,000,000 BUSINESS - Financial 
Reports. Sample $1.00. Geinterna- 
tional. Box 961-PS6, Lomita, CA 
90717. 

PHOTO BUTTONS. Your photo 
mounted in a 2Va" button with a pro- 
tective plastic covering. Send your 
photo and $1.00 to Miniature World, 
P.O. Box 3691. Redding. CA 96001. 



1001 THINGS YOU CAN GET FREE. 
64 Page Booklet $2.00 ppd. J&A 
ASSOCIATES 542-A San Jose St.. 
Claremont. CA 91711. 

HIGH Blood Pressure? Control It! 
Doctor's New Book! Free Details. 
Press. 1027 Autumn. Jackson, MS 
39205. 

MAKE DOUGH LIKE A PRO in all 
legalized casino Dice Tables. Place 5 
bets, win every roll! You can't beat 
that! Details. Corbin, Box 869, PS-7. 
NY 10019. 

BEAT BLACKJACK! New Powerful 
Method Guarantees Winning. Free in- 
formation. Sheridan. 7730-S7 Fair 
Avenue. Sun Valley. CA 91352. 



"RULE Others with Thoughts." I Te- 
lepathy) Write: Clarion. Box 2109-A6. 
Chicago 60690. 

NEW Luxury Car Without Cost! Free 
Details. Codex-E. Box 6073. Toledo. 
OH 43614. 

BULLET — Proof Vests. Debugging 
Equipment and Much More. Catalog 
$3. Aegis. Box 81616. San Diego. CA 
92138. 

A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS. Jefferson City. MO 65101. 

RESTORE YOUR CHRISTIAN 
FAITH! Christian Action Principle 
works. Money back Guarantee. Only 
$2.25. CAP, Box 55, Derby Line, VT 
05830. 




ony coaino. Play raktatd. No cardt or 
chart! to laeiflOfiia ond IT WORKS! 



A YIARS INCOMI IN 4 WIIKSi 

mm plots! 

Um my wflBMtebl* quietly itemed lyt* ■ 
ftm to Mm ever $50.00 an HOUR in | 

I 

COPrWHITED B 
You mwil b* latitfied 100S. No oblioohon. Gat a I 
deck ol cordt and try * You I be omatad SISISSSil R 
DETAILS VIA AIIMAK 8 

^ RAY, Box Ml, Bristol, CT MOW j 

FREE BIORHYTHM Information. 
A.J. Enterprises. Box 221 I -PS. Pea- 
body. MA 01960. 

AVOID PESKY MOSQUITOS 
PEN-SIZE Unit Emits High Fre- 
quency Signals Which Ward Off Mos- 
qultos. Only $4.95. Shadow Rock En- 
terprises. 643 Shadow Rock. Floris- 
sant. MO 63031. 



INVESTIGATORS. Latest Electron- 
ic Aids, Write: Clifton, Box 220-F. 
Miami. FL 33168. 

OFFICIAL ROCK — Certificate of 
Birth for your loving pet. Impressive, 
Bicolor, Fun! Only $1.98! Guaranteed 
— order now! K.S. Enterprises. 6577 
Tarn O'Shanter, San Jose 95120. 

TELEPHONE MONITOR! Record 
business, personal conversations au- 
tomatically. Limit unauthorized calls! 
Box 192, Griffith. IN 46319. 



IDENTIFICATION CARD 

Send $4 in cash, check or money order 
with your name, address, city, zip code, 
social security number, date of birth, 
color of hair & eyes for a credit card 
type of identification card to — 

PROTECT!) ID, DEPT. PSIJ, BOX 17229 
Terminal Annex Station, Denver, CO 80217 



CASINO Gamblers. Don't be conned! 
Test that system with our computer- 
ized 'System Worksheets'. Tens of 
thousands of outcomes. $9.95 per set. 
Specify your game. D.A.'s Computer 
Casino Research. 2632 Thompson Ave., 
Victoria. B.C. V8R 3L1. 

RECORD Telephone Conversations 
Privately — Automatically. Leave Re- 
corder Unattended. Roberts. Box 49- 
PS-7. Parkridge. IL 60068. 

707 HEARING AIDS 

HUGE SAVINGS, Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC. 
Rockford. IL 61104. 



Q HEARING AIDS 

™ <h PRICE CATALOG FREE! 



i SUPER SAVINGS! Naw««t. Finest. 
| All types. Buy DIRECT & save up 
to HALFI No salesmen. Sold by 
I AIR MAIL on HOME TRIAL FREE 
■ Catalog. Write: MQNE YSA VERS, 
J Dept. PS-7D, 9530 Langdon Ave., 
I S epulveda, C al. 91343 

TRY Before You Buy! Write To- 
day! Hearing Aids. Brookport. IL 
62910. 

FREE HEARING AID CATALOG 

Save >A — by mail! Write "MONEY- 
$AVER$." 9530PS-7 Langdon. Sep- 
ulveda, CA 91343. 





IHEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY. 
WRITE TODAY 


RHODE! 


5-Brookport, III. 6291o] 
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A SERVICE FOR POPULAR SCIENCE READERS 



Popular 
Science 




Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 



715 Airborne Sales 31st Annual Catalog 

Government-surplus catalog offers savings up to 90 percent on 
thousands of bargains in hydraulics, aircraft, marine items, hard- 
ware, and much, much more. 500. 

716 Do-lt-Yourself Window and Gliding-Door Instructions 

Two helpful booklets: "Easy Window Installation" is a fully illus- 
trated guide to professional-looking Andersen window installation. 
"Easy Gliding-Door Installation" offers step-by-step instructions 
to building indoor-outdoor living into a home with Andersen glid- 
ing doors. Free 

717 Bird & Son Tells All In New Consumer Roofing and Siding 
Booklet 

Information-hungry consumers will treasure "What You Should 
Know About Roofing and Siding Before You Build or Remodel," 
new 32-page booklet packed with ideas, advice, and illustrations. 
500 

718 Redwood Decks Do It! 

All-new 12-page booklet by California Redwood Association shows 
a complete variety of decks — all sizes, all shapes. Includes sec- 
tions on choosing the right grade of redwood for each job, proper 
finishes, and points to consider before you start building. 350 

719 The Converse Guide for the Outdoorsman 

A wealth of how-to tips and basic information about hunting, fish- 
ing, hiking, and camping — 160 pages in 41 chapters. A must 
reference book for the outdoorsman. $2 

720 Don't Ignore the Sewage System 

Here's an informative 16-page booklet from D-Con about the 
functions, problems, and care of septic tanks and cesspools. It 
tells how Rid-X can help you avoid costly and unsanitary problems 
with your sewage system. Free 

721 Delta Products Ignition Systems 

Folder describes Mark Ten and Mark Ten B — 100-percent solid- 
state electronic ignition systems designed to increase perform- 
ance on any car and extend life of spark plugs and points. Free 

722 Tune-Up and Specifications Books 

For a limited time Dixson, Inc., can offer an illustrated tune-up 
manual and two complete specifications books on domestic and 
import cars, 1960 to 1975. $2 

723 Frigidaire Appliance Catalog 

Full-color, 80-page catalog shows models of all product lines with 
detailed specifications. 250 

724 Vehicles You Build from Kits 

Heald, Inc., offers a full-color brochure describing money-saving 
vehicles you build from kits. Included are trail bikes, three-wheel 
ATV, lawn and garden tractor, and wood train. Free 

725 Price and Application Charts 

Hooker Industries price and application charts give data about 
headers, dual-exhaust systems, high-performance air filters, and 
do-it-yourself Hooker accessories. Free 



726 Igloo Consumer Catalog 

The latest styles, sizes, and colors of Igloo seat-top beverage cool- 
ers and portable ice chests are shown. Free 

727 JT International's Tool Kit 

Versatile 40-piece socket set fits both standard and metric, %- 
inch and %-inch drives. Perfect for cars, motorcycles, Rv's, 
motor homes, off-road vehicles, airplanes, boats, and general 
home use. $19.95 

728 E. F. Johnson's CB Catalog 

New 1976-77 CB catalog includes color photographs and com- 
plete descriptions of all the new Johnson citizens-band radio 
equipment and accessories. Free 

729 Loctite Shop Talk 

Complete summary of Loctite applications is given in problem- 
solving how-to stories. Includes uses by Indianapolis 500 me- 
chanics, over a hundred applications for reducing leaks, loosening, 
and wear in automobiles, motorcycles, lawn mowers. Free 

730 Popular Science's 1976 CB Radio Handbook 

128-page handbook is filled with information on selecting, oper- 
ating, and maintaining CB equipment. Buying guide to walkie- 
talkies, base and mobile units, antennas. $1.50 

731 1976 OMC Stern Drive Catalog 

OMC's complete line of stern-drive, jet-drive, and inboard marine 
power, plus description of exclusive OMC features, are included. 
Also available: new performance and fuel-economy booklet. Free 

732 Do-lt-Yourself Automotive Repair 

Permatex's new 12-page catalog with complete product descrip- 
tions and application photos. 250 

733 How to Buy a Lock 

Booklet from Schlage Lock Co. includes information on locks for 
entrance doors, interior doors, any door found in the average 
house or apartment. Various types of locks are illustrated, with 
information about where to buy a lock, how much a lock should 
cost, how long a lock should last, etc. 250 

734 Shakespeare 1976 Tackle Catalog 

Here's full information on Shakespeare tackle, WonderTroll elec- 
tric fishing motors, and ScanMaster depth/fish finders, tackle for 
almost any type fishing you do. 500 

735 Stanley Tools Help You Do It Right 

Six illustrated how-to brochures describe paneling, shelving, stor- 
age areas, cedar closets, mitering and coping, and installing 
switches. 500 

736 Homeowners HOW TO Handbook 

Popular Science's new and valuable source of expert advice tells 
homeowners how to repair, remodel, and maintain their homes 
and keep their lawns and gardens attractive; 128 pages. $1.50 

737 WD-40 Multi Purpose Lubricant 

Stop squeaks, protect metal, or loosen rusted parts with a quick 
spray of WD-40, the non-oily, clean-to-use lubricant. Booklet 250 

738 Wood Staining and Finishing by Watco-Dennis 

"Finishing Beautiful Wood" foldout has instructions on profes- 
sional, long-lasting oil finish. One application primes, finishes, 
seals, hardens, and protects. Free 



POPULAR SCIENCE 

P.O. Box 2748, Clinton, Iowa 52732 



FILL IN COUPON AND MAIL TODAY ■• 



Please send the items checked below. I am enclosing 250 handling charges 
(any number of items) plus amount required for priced items. 

□ 715(500 □719($2) □ 723 (25*) Q 727 ($19.95) Q 731 □735(50*) 

□ 716 O720 Q 724 □ 728 Q 732 (250 □ 736 ($1.50) 

□ 717(500 0 721 0 725 □ 729 0 733 (250 □ 737 (250 

□ 718(350 D 722($2) □ 726 □ 730 ($1.50) □ 734 (500 □ 738 

Name (please print) 

Address 



THIS COUPON EXPIRES Sept. 30, 1976 

I AM ENCLOSING 

$ for priced items 

.25 for handling 
S TOTAL REMITTANCE 



City 



.State. 



Zip. 



Please send cash, check, or money order made out to Popular Science. 
No stamps. Allow approximately 4-6 weeks delivery. 
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Anything else is mock turtle. 





Tobacco Co 





he box isrit importair 

The taste is. 




t of cigarettes come in a crush-proof b ox. 
one has the Winston taste inside: Winston Box. 
Winstoil gives me real taste and real pleasure. 
Thebox is one thine:. But taste is everything. 



Ifeox is one thing. But taste is everytjhing. 
For me] Winston is for real. ■ 



'Mrs 



20 mg. "tar", 1.3 mg. nicotine 
i cigarette. FTC Report SEPT. 



